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GET THE LATEST SCOOP 
ON HIGH TECHNOLOGY 
EVERY BUSINESS DAY 


Right now, you're reading High 
Technology Business, the most com¬ 
prehensive magazine devoted to 
high technology and its impact on 
business and investment. At press 
time, this issue was as up-to-date and 
relevant to current market and busi¬ 
ness conditions as possible. But “high 
technology" is such a dynamic field, 
there's something new happening 
every single day. So we invite you 
to keep up with late breaking devel¬ 
opments by watching the High 
Technology Business Minute, on 
Financial News Network, television's 
leading source for business and 
investment news. 

In addition to the breaking news, 
we offer interviews with leaders and 
experts in t^h technology business. 
So for in-de^K analysis and interpre¬ 
tation of trends, keep reading High 
Technology Business. And for the latest 
scoop on high technology business, 
watch the High Technology Business 
Minute at 1:45 PM and 4:60 PM ET, 
weekdays on FNN. 

Check cable listings for 
your FNN channel. 
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THE NATIONAL RADAR 
DETECTOR SURVEY: 

"Some are good... 

Some are better... 

RADARMASTERis the best!!'' 


RADARMASTER 

The Most Technologically 
Advanced Radar Detector Made 


N, 


*295 Value. Now, Yours For Only *159 
Faster Warmngs...Greater Reliability... 


^ow, own RADARMASTER™ the 
world's most advanced Radar Detector 
and save a whopping $136.00. 

State of The Art Technology 
Designed with "breakthrough" receiving 
circuitry, RADARMASTER™ gives you 
the best protection, fastest warnings and 
greatest reliability at a price well below 
that of other leading detectors. 

RADARMASTER™ is built with a 
computer brain that gives you the edge. 
Its superior capabilities sniff out pohce ra¬ 
dar faster than more expensive detectors, 
interpret the signals with remarkable ef¬ 
ficiency, tell you when they are present 
and how strong they are. 

Easiest Detector To Use 
Just plug RADARMASTER's™ power 
cord into your cigarette lighter and its 
computer brain is activated. Its as easy as 
that. RADARMASTER™ will do all the 
work by alerting you to stationary, mov¬ 
ing, trigger and pulsed radar. If there's, 
police radar around a curve, on the* 
straightaway or in a tunnel, you can de¬ 
pend on RADARMASTER™ to warn 
you in plenty of time. RADARMAS¬ 
TER™ comes complete with a visor at¬ 
tachment bracket, dashboard mount 
fastener, power cord and an easy to follow 
owners manual. RADARMASTER™ is 
covered by an unprecedented five year fac¬ 
tory warranty. buyambucam 

RADARMASTER™ 


World's Leading Manufacturer 
RADARMASTER™ is made by B.E.L- 
Tronics, one of the world's most highly 
regarded and experienced manufacturers 
of Radar Detectors. B.E.L-Tronics 
produces more radar detectors than any 
other company and is widely known for 
its leading edge discoveries in radar detec¬ 
tion technology as well as its high grade 
precision manufacturing. 


¥ 


RADARMASTER^" 
fits easily in your 
shirt pocket. 


Handsome Carrying Case 

A Plushly-lined Deluxe case is included 
with each RADARMASTER™ shipped. 

Act Now. 

Receive a Valuable Free Bonus 

For a limited time only, I 
we'll send you a free I 
Driver Safety Compan-1 
ion™ for test driving I 
RADARMASTER™ This | 
revolutionary Life-Saving I 
alarm, valued at $39.50 
fits comfortably behind your ear and 
transmits a signal to keep you awake if 



you nod off to sleep as you drive. This 
reliable safety device will be shipped 
while supplies last. Reserve yours by 
ordering today! 

T17 RADARMASTER™ 

Without Obligation 
On A 30 Day Free Trial 
Test drive RADARMASTER™ for 30 
days without obligation. If you're not 
completely satisfied, for any reason, with 
the world's most advanced radar detector, 
return it and you owe nothing. Keep the 
Special Driver Safety Companion™ Bo¬ 
nus. You have everything to gain when 
you test drive RADARMASTER™. 

RADARMASTER" 

Only *159 

Shipping, Handling, & Insurance FREE 

CALL TOLL-FREE 
1 - 800 - 845-6000 


or write: 

Special Products Offer Center 
4931 South 900 East, Dept.TC-01 
Salt Lake City, UT 84117 

Copyright 1988 by The Travel Connection. 









You only want the best. You want it first. And, you work 
hard to get it. When you choose Wells American’s A^Star® 
microcomputers, that’s exactly what you get. Not only the 
best, but also the first. 

Wells American was the first to release a 12MHz AT class 
computer. The first with 14MHz. The first with a no-hassle 31 
day money-back guarantee. And yes—we were even the first in 
business. We’ve been making microcomputers longer than 
IBM, Compaq®and Apple?In fact, we’ve probably 
been making them longer than anybody. 


Our AA^Star computers are the only PC/AT 
compatibles that can run at 6, 8, 10, 12 and 
14/16MHz. The press has rated them as “the best 
on the market.” That’s because they not only out¬ 
perform the competition, they’re also less expen¬ 
sive. A 14MHz model with 20MB of storage sells 
for under $1800. Basic unit prices start as low as 
$995! But being best is more than just impressive 
statistics and low prices. It’s also a lot of little 
“extras”. Extras like a one year factory warranty, 
nationwide on-site service from GE and, here’s 
another first, free schematics! 


What does all this mean to yoa’ Simply put, it means we 
have the resources and the technology to provide you with the 
best. And to provide it first. And in a company with so many 
“firsts,” it’s not surprising that’s how we rate our customers. As 
one noted computer publication said: “The effort that Wells 
American takes on behalf of its customers is remarkable, 
showing a degree of concern that a number of computer com¬ 
panies should copy.” Of course, many have tried to do just 
that. But, according to our customers, no one comes close to 
matching our 15-year reputation for exceptional 
customer support. No one. 

Don’t you think you deserve the best* Call us 
at 803/796-7800 for details on our special one 
month A^Star trial offer. Do it today and you 
could have the “best” on your desk tomorrow 
morning. Isn’t that what you really wanted 
in the first place? 


^ Wells Ametkan. 

3243 SUNSET BOULEVARD 
V. COLUMBIA, SOUTH CAROLINA 29169 
Circle No. 201 on Reader Service Card. 
















APRIL 1988 


CONTENTS 


VOL. 8, NO. 4 


HIGHTECHNOLOey 


BUSINESS 


18 

CASH CRISIS CREATES BIOTECH ALLIANCES 

The disappearance of equity fi¬ 
nancing has put new pressure on 
small companies to link up with 
larger ones—or risk failure. 


company, remember that what 
you see isn’t always what you get. 


30 

THE LEADING 100 A guide to high- 
technology stock performance. 


25 

TV; THE PUSH FOR A SHARPER PICTURE 

As fighting rages over the home 
market, producers are already us¬ 
ing high-definition systems. 

32 

NEW PAGERS PUT A MAILBOX IN YOUR POCKET 

No mere beepers, alphanumeric 
pagers take detailed messages 
and tap into on-line databases. 

39 

COMPANIES PROFIT FROM SOUNDS OF SILENCE 

Active noise-control products are 
on their way to help quiet cars, 
planes, and power plants. 

44 

DESIGNWARE LEADER FACES NEW THREAT 

Companies offering a new twist in 
computer-aided software engineer¬ 
ing are challenging the top player. 

48 

INTERVIEW Lockheed chairman 
Lawrence Kitchen discusses the 
problems of defense contractors. 


13 

COMPUTERS Apple’s push into offices 
everywhere will change the face 
of corporate computing. 

15 

JAPAN WATCH The mainframe-comput¬ 
er market puts new emphasis on 
specific uses. 

17 

THE LAW When buying a technology 


57 

NEW COMPANIES An update on where 
the startups are. 

58 

CONTRACTS AWARDED A record of com¬ 
panies and how much they’ll make. 

60 

MERGERS & ACQUISITIONS Who’s buying 
whom and for how much. 

61 

JOINT VENTURES The collaborations 
that are shaping the future. 

62 

RESEARCH REPORTS The latest studies 
for businesses. 

5 

EDITOR’S NOTE 

6 

LEHERS 


8 

NEW DEVELOPMENTS Answering ma¬ 
chines talk without tapes; biosen¬ 
sors find fresh uses. 

53 

NEW PRODUCTS Computer hardware 
and software, manufacturing 
equipment, and consumer items. 

63 

COMPANY INDEX 

64 

PERSONAL TECHNOLOGY Steering wheels 
with extra controls; faucets that 
“see”; a chair for listening. 



Biotecli firms seek creative financing sources, p. 18. 



Upstart contenders take on Index Technology, p. 44. 


Cover photographs by Walter Bibikow 


APRIL 198S / HIGH TECHNOLOGY BUSINESS ■ 3 



























Back By 

Popular Demand. 


At one time, peregrine falcons nested by the thousands throughout 
the United States. But with the widespread use of the insecticide 
DDT in the 1940s and 1950s, the species suffered greatly In the 
eastern U.S., the peregrine felcon disappeared entirely. 

Now peregrine falcons have made a comeback, thanks to efforts 
by conservationists. 

Since 1975 when recovery programs were established, 752 
peregrines have been released in the eastern U.S., and there has been 
a steady increase in the nesting population. 

With wise conservation policies, other once rare species such as 
the American alligator and the bald eagle have also made comebacks. 

Help save our endangered species. Join the National 
Wildlife Federation, 

1412 I6th Street, NW, Working for the Nature of Tomorrow™ 

Washington, DC _ NATIONAL WILDLIFE FEDERATION 

20036 - 2266 . 

























-■ EDITOR’S NOTE ■- 

Biotechnology’s 
Double Play 

T he biotechnology industry is still in the toddler 
stage. Despite many optimistic forecasts about the 
potential for new products created by genetic engi¬ 
neering, those products are only beginning to reach the mar¬ 
ket. Some analysts predict that biotechnology may eventual¬ 
ly become not a separate industry, but a collection of 
techniques to be adapted and used by other industries such as 
agriculture and chemical processing. 

Whatever its destiny, at the moment biotechnology is par¬ 
ticularly vulnerable to the demands of cash flow. Without 
products on the market to generate revenue, companies have 
had to pay almost as much attention to raising money as they 
have to the technologies they are trsring to commercialize. 

The situation has become acute in the wake of the stock 
market’s weakness; public offerings that could have helped 
companies remain independent have in many cases been post¬ 
poned or cancelled. 

As a result, biotech companies are increasingly being 
forced to approach larger companies seeking licensing agree¬ 
ments, partnerships, and joint projects. These arrangements 
pump cash into the smaller companies and give the larger 
companies access to technology. Such tactics are not new, but 
our story by associate editor Fran Lunzer, “Cash Crisis Cre¬ 
ates Biotech Alliances’’ (p. 18), reveals why their pace and 
scope are likely to increase substantially in the coming 
months. 

The proliferation of joint agreements—and the intertwin¬ 
ing of technology and business that they imply—prompted us 
to photograph two such partners and merge them into our 
cover photo. Although the combined image of Pfizer Central 
Research president Barry Bloom and T-Cell Sciences chair¬ 
man James Grant may be a bit surprising, we hope our illus¬ 
tration of the trend is as dramatic as the potential impact of 
the trend itself. 

This issue also includes an article that outlines the move to¬ 
ward paging systems—“beepers’’—that not only alert then- 
wearers that someone wants to reach them, but can deliver 
the message itself (see “Pagers Put a Mailbox in Your Pock¬ 
et,” p. 32). 

Like our cover photo, each story in its own way demon¬ 
strates the close link between business factors and techno¬ 
logical developments. 

Mary H. Frakes 


IS YOUR 
COMPANY 
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Then perhaps you would 
like to order clean, sharp, 
custom reprints of the 
article in which you 
appear. 

HIGH TECHNOLOGY BUSINESS 
will reprint any of its articles for use 
as an educational supplement for your 
employees and clients, or as a 
marketing tool for your sales staff. 
Articles can be reprinted in full color, 
or in black and white; all appear on 
high-quality paper. A minimum order 
for black-and-white reprints is 250 
copies; for color, 1,000. 


To receive FREE information 
I and price quotes, fill in the 
I form below, and mail to 
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LETTERS 


■ Superconducting Realities 

I ENJOYED reading your January cover 
story, “1988’s Hottest Superconductor 
Ck)mpanies.” However, please note that 
at Allied-Signal’s Corporate Research 
Laboratories in Morristown, New Jer¬ 
sey, a small group has been involved in 
basic research on the new oxide super¬ 
conductors. In addition, extensive work 
has been carried out on new composi¬ 
tions and novel processing routes. A 
number of key papers and reports on 
this research have been published in in¬ 
ternational journals. 

Zafar Iqbal 
Allied-Signal Inc. 

Morristown, New Jersey 

WE COULD NOT have been more pleased 
to have someone finally recognize the 
fact that Eriez Magnetics has installed 
a large, full-production superconduct¬ 
ing system in the real world. It ap¬ 
peared that everyone was interested in 
what might happen in superconduct¬ 
ing, and very few interested in what 
was actually happening. 

C.F. Giermak 
President 

Eriez Manufacturing Company 
Erie, Pennsylvania 

YOUR JANUARY article on superconduc¬ 
tor companies is of great interest to us 
at HiTc Superconco. Our company is 
very active in selling superconductive 
ceramic powders and parts for practical 
applications, and has been since April 
1987. Our thrust has been in the strac- 
tural ceramic area with the aerospace 
and electronic segments key to our 
growth plans. 

Although overlooked in the article, 
we certainly feel we should be included 
in any future articles on superconduct¬ 
ing. We have accomplished our growth 
using internal fim^ only, and have 
grown rapidly because we are a reliable 
somre of superconductor products that 
perform. We are not simply a labora¬ 
tory conducting research and produc¬ 
ing test batches of materials, but a com¬ 
pany with working production capacity. 
HiTc Superconco is a subsidiary of 
Lambertville Ceramic & Manufactur¬ 


ing Co., long a leader in innovative ce¬ 
ramics for industry. 

Richards. Cass 
President 
HiTc Superconco Inc. 

Lambertville, New Jersey 

■ BeHcore Not Part of BeN Labs 

WE READ WITH great interest your Janu¬ 
ary cover story, “1988’s Hottest Super¬ 
conductor Companies.” However, we 
were surprised and dismayed to see 
Bellcore erroneously referred to 
throughout the article as part o^ AT&T 
Bell Laboratories. 

Bellcore was formed by the seven di¬ 
vested regional telecommunications 
companies to provide research and en¬ 
gineering support for their local operat¬ 
ing telephone companies, 22 in all. It is 
the nation’s largest consortium. 

When Bellcore was created more 
than four years ago in the divestiture of 
AT&T, a few thousand employees left 
Bell Labs and AT&T to join Bellcore. 
However, there has never been any 
kind of affiliation between Bellcore and 
AT&T or Bell Labs. 

John E. Lucas 

District Manager, Media Relations 
Bellcore 
Livingston, New Jersey 

■ Alteniate Fuels 

CHRISTOPHER O’MALLEY’S article on al¬ 
ternate fuels (“Alternate Fuels Edge 
Into Auto Markets,” December 1987) 
was interesting but incomplete. No 
mention was made of a fuel that is less 
expensive, safer, causes little pollution, 
and has abundant domestic supplies— 
compressed natural gas. 'This fuel is 
growing in popularity around the world 
and now powers some 500,000 vehicles. 

Compressed natural gas is a 130-oc¬ 
tane fuel that has excellent perfor¬ 
mance characteristics, extends engine 
life, and lowers maintenance costs. I 
have used it in my car for seven years 
and have found it eminently satisfac¬ 
tory as well as very economical. 

R.E. Wyman 
Director of Research 
Canadian Hunter Exploration 
Calgary, Alberta, Canada 


■ Unking Users and Developers 

’THANK YOU for the time and consider¬ 
ation you showed Cadam Inc. in the arti¬ 
cle “CAD/CAM’s $800-Million Winners” 
(January, p. 41). In an ever-evolving in¬ 
dustry such as computer-aided design/ 
manufacturing, publications such as 
yours provide the integral communica¬ 
tion link between the user community 
and the developers of technology. 

Frank Puhl, President 
Cadam Inc. 

Burbank, California 

■ Morality and SDI 

I AM RATHER disappointed that different 
viewpoints aren’t given in articles on 
controversial issues such as the Strate¬ 
gic Defense Initiative (SDI), which was 
the subject of “Star Wars: Where the 
Money’s Going” (December 1987). Mon¬ 
ey, money, money seems to be the key 
issue here. What the hell does money 
matter if we’re all blown to bits? 

I say scrap the whole SDI project and 
use the money in areas that lean to¬ 
wards disarming the world of all its 
weapons, offensive and defensive. In 
the long run, the SDI project will be a to¬ 
tal waste of money and may even lead 
to mankind’s annihilation. The Soviets 
will try to top the SDI efforts and we’ll 
retaliate with something else, etc. etc. 
It’s just a vicious cycle. How about pre¬ 
senting a moral viewpoint on some of 
these issues? 

Mark Hillion 
Ajax, Ontario 
Canada 

■ Santa Clarification 

WE APPRECIATED the story about our 
test that analyzes hair to detect drug 
use (February, p. 8), but Psychemedics 
is located in Santa Monica, not Santa 
Clara. 

Rosa Jordan, PR Director 
Psychemedics 
Santa Monica, California 


We welcome comments from our readers. Address 
letters to Editor, HIGH TECHNOLOGY BUSINESS, 
214 Lewis Wharf, Boston, MA 02110. We reserve 
the right to edit letters for length and clarity. 


6 ■ HI6HTECHN0L06Y BUSINESS / 









THEFACTS 

ABOUTFAX: 


THE FACTS 
ABOUTEASYUNK: 


uiestern union 





If you have a fax machine or you’re consider¬ 
ing buying one, you’ve made a smart move. 
The fact is, fax lets you send typed documents, 
graphics, even handwritten notes from one fax 
machine to another. Quickly, conveniently 
and efficiently. 

But as good as fax is, there are many times 
when your business needs to go beyond the 
capabilities of fax alone. 

That’s where Western Union EasyLink® 
service comes in. 


Western Union EasyLink service lets you 
send and receive messages and data between 
computers—u)rf/?ou/ a detour onto paper. So 
the sender or receiver can revise information 
easily. Without rekeying the document. 

And you can be sure what you send is 
exactly what’s received. With no blurred or 
lost pages. 

Flexibility and accuracy, right 
from your terminal 

Day or night, you can transmit information 
straight to another PC, fax or telex machine 
in seconds. From simple messages to spread¬ 
sheets to computer files. Within your office 
or to other businesses. 

Most important, EasyLink fits right in with 
your computer and office communication 
systems. So you can use o//your options to 
your best advantage. 


EasyUnk means efficiency 

It simplifies communication and frees valu¬ 
able employee time. And that saves money. 
What’s more, the low cost of sending an 
EasyLink message is comparable to the cost 
of a postage stamp. And there are no compli¬ 
cated procedures. 

Western Union—a leader 
In electronic communIcaUon 

With EasyLink, Western Union brings 
proven reliability to today’s newest technol¬ 
ogy. And we’re bringing you added value as 
well, with EasyLink services like InfoMaster* 
—the largest electronic business library with 
over 800 databases. 

EasyLink goes fiirthenhm fax to help you 
do business better. To learn more, or to find 
out how much your business can save, 
return the coupon. Or call: 

1.800-247-1373, ext. 7033 


TO GO BEYOND 
TNEEAX 
YOU NEED EASYUNK 


^ YES, I ward to know more 

I Show me how EasyLink can help my business 
I communicate more efficiently and economically. 

I (PiisiPriSo 


Company _ 

Bus. Address _ 

City/State/Zip _ 

Bus. Phone () 


Mall to: Wostam Union EasyUnk 

RO. Box 37472 
Omaha. Nebraska 68137 


[ OrcaH: 1-800-247-1373, axt. 7033 


.J 
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New Developments 


Issues, products 


and advances 


that help create 


new opportunities 


for high-tech 


businesses 


m Decision-makers feel 
upbeat about U.S. technology 

■ Software companies lead 
the computer industry 

■ Plastic electrical 
conductors challenge metal 


Answering Machines 
Abandon Cassettes 

A nswering machines 
with solid-state memo¬ 
ry should offer better perfor¬ 
mance than that of tradition¬ 
al machines that use audio 
cassette tapes. 

Cassettes and cassette 
drives were never designed 
to handle all the shuttling 
back and forth an answering 
machine must do every time 
it takes a call. New machines 
from Sharp Electronics and 
Code-A-Phone replace tapes 
with solid-state memory, 
making them easier to use, 
more flexible, and more reli¬ 
able than today’s devices. 

Sharp’s FP-M62, already 
in stores for $249, holds 80 
seconds’ worth of incoming 
messages, enough for five 
16-second messages or eight 
10-second messages. Tony 
Bernardo, national sales and 
marketing manager for 
Sharp’s telephone products, 
says that 80 seconds is long 
enough for most users, but 
admits that “psychological¬ 
ly, it’s a problem.’’ The FP- 
M62 can also send a prepro¬ 
grammed message to a 
number and notify a pager 
that it has received an antici¬ 
pated call. 

Code-A-Phone of Clacka¬ 
mas, Ore., showed the first 
prototype tapeless machine 
two years ago and will begin 
selling its Models 6200 and 
6250 late this year. Both ma¬ 
chines handle as many as 
seven Incoming messages, 
but the company won’t say 


how long each message will 
be. The devices will cost 
about $100 to $150, according 
to Paul Newman, vice presi¬ 
dent of marketing. 

Because of their high price 
and limited message time, 
these machines will not revo¬ 
lutionize the market over¬ 
night. But as the cost of 
memory drops, solid-state 
units will become cheaper 
than mechanical systems. 
The companies predict that 
solid-state answering ma¬ 
chines will take over the mar¬ 
ket in the next 5 to 10 years. 


Evidence Points to 
Stealth Spy Plane 

L OCKHEED’S Aeronauti¬ 
cal Systems Group is re¬ 
portedly developing a $10-bil- 
lion spy plane. 'The aircraft, 
designed to replace the ag¬ 
ing fleet of nine SR-71 spy 
planes, will fly as fast as 
Mach 5—3,800 miles per 
hour—at altitudes higher 
than 100,000 feet. The plane 
will probably use technology 
created for “stealth” bomb¬ 
ers and fighters that will ren¬ 
der it invisible to radar. 



Sharp’s answering machine breaks the cassette connection. 
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For cutting delicate circuit boards, water is more efficient than lasers. 


The Pentagon has not offi¬ 
cially acknowledged the de¬ 
velopment project; analysts 
deduced its existence by re¬ 
viewing Pentagon budgets 
and Lockheed’s revenue and 
employment figures. In the 
1986 budget, for example, 
the Air Force requested $2.1 
billion for a secret program 
called Aurora. This led indus¬ 
try analysts to speculate 
that Aurora might represent 
a new reconnaissance plane, 
because no such program 
was then under way. 

More recently, industry 
watchers discovered that 
the Aeronautical Systems 
Group, based in Burbank, 
Calif., will receive more than 
$1.1 billion in 1988 govern¬ 
ment funding that cannot be 
attributed to any knowm pro¬ 
gram. This Lockheed divi¬ 
sion built the SR-71 and is 
currently building the F-19 
stealth fighter. Also, there 
are more cars in the divi¬ 
sion’s lot than can be ac¬ 
counted for by employees of 
known programs, indicating 
the possible existence of a 
new and secret project. 

Wolfgang Demisch, an an¬ 


alyst with First Boston, de¬ 
scribes the new spy-plane 
program as “a $10-billion ef¬ 
fort that will build about 30 
aircraft.” He also notes that 
there has been no surge of 
funding at companies that 
have been promoting new 
high-speed engine designs, 
such as Aerojet Techsys- 
tems of Sacramento, Calif. 
Demisch therefore con¬ 
cludes that the plane will 
probably rely on convention¬ 
al types of propulsion. 


WaterjetsCut 
Circuit Boards 

S PRINTED-CIRCUIT 
boards hold more and 
more components, they be¬ 
come harder to cut into pre¬ 
cise shapes without damag¬ 
ing fragile subassemblies. 
Routers produce dangerous 
dust, and lasers give off too 
much heat. The solution: 
pressurized water moving at 
twice the speed of sound. 

Large-scale waterjet sys¬ 
tems are typically used to 
slice through steel, glass, 
wood, concrete, and aircraft 


parts, and smaller waterjet 
systems have proven an ide¬ 
al way to cut the delicate cir¬ 
cuit boards used in all types 
of electronic devices. 

Flow Systems of Kent, 
Wash., claims to hold 80 per¬ 
cent of the $3-million U.S. 
market for water-powered 
circuit-board cutters. Inger- 
soll-Rand of Baxter Springs, 
Kan., has about a 17 percent 
market share. A custom wa¬ 
terjet system for cutting 
printed-circuit boards costs 
$120,000 to $350,000, depend¬ 
ing on nozzle size, flow rate, 
and the pressure required. 

Claude Rogers, national 


sales manager for Flow Sys¬ 
tems, says his company’s 
proprietary technique pro¬ 
duces a more consistent cut 
than other methods. Incon¬ 
sistent cutting can lead to de¬ 
lamination, or water seeping 
between the layers of the cir¬ 
cuit-board material, which 
can interrupt the electrical 
flow and cause the board to 
fail under stress. 

Ingersoll-Rand adds poly¬ 
mers to the water stream to 
reduce delamination and in¬ 
crease nozzle life. The com¬ 
pany recently formed a joint 
venture with Daiken to sell 
waterjet cutters in Japan. 


Biosensor Business 
Nets Growth 


W HAT DO physicians 
and commercial fish¬ 
ermen have in common? Both 
may soon use biosensors in 
their work. 

Biosensors detect and 
measure chemicals found in 
living organisms by translat¬ 
ing a chemical signal into an 
electrical signal. Market esti¬ 
mates call for the biosensor 
business to grow from about 
$38 million last year to $450 
million by the year 2000. 

That growth will come 
from a wide variety of areas, 
from food processing to 
medicine. For example, when 
drug-overdose victims are 
rushed into the emergency 



room, doctors often must 
wait for the lab to analyze a 
blood sample before they can 
begin treatment. Recent ad¬ 
vances in biosensor technolo¬ 
gy at consulting firm Arthur 
D. Little of Cambridge, 
Mass., could lead to a hand¬ 


held device equipped with 
biosensors designed to de¬ 
tect specific drugs. Using a 
blood or urine sample, doc¬ 
tors might be able to test for 
narcotics in just 10 seconds. 

Dr. Richard Taylor, man¬ 
ager of the Applied Biotech¬ 


nology Laboratory at Arthur 
D. Little, says the product 
could also be used by law-en¬ 
forcement agencies to detect 
illegal substances. Taylor 
says that with outside fund¬ 
ing, such a device could be on 
the market in two years. 

In the food-processing are¬ 
na, biosensors may soon help 
fishermen tell whether their ^ 
catch has gone bad. Canpo-1 
lar of Toronto is involved in a I 
number of sensor projects, S 
including a biosensor needle 
that would give an instant 
“freshness” readout. The 
sensor uses an enzyme-coat¬ 
ed electrode that measures 
concentrations of the rancid¬ 
smelling substances that be¬ 
gin to accumulate in fish as 
soon as they die. 
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Adding synthetic rubber to oil slicks makes cleanup faster and easier. 


■ NEWDEVELOPM 


Gumming Up 
Oil Spills 

HE SAME ingredient 
that puts the chew in 
chewing gum could save mil¬ 
lions of dollars in oil-spill 
cleanup costs. Elastol, a sub¬ 
stance produced by General 
Technology Applications 
Inc. of Manassas, Va., uses 
polyisobutylene, a sticky 
synthetic rubber, to trans¬ 
form oil slicks into a syrupy 
goo that holds together to 
speed recovery. 

Cleaning up an oil spill in¬ 
volves containing the slick, 
then removing the oil. To 
contain the slick, a recovery 
team stretches five-foot- 
deep fences, or booms, in the 
water. The team then uses a 
vacuum or a skimmer, which 


works like a giant mop, to re¬ 
move the oil. 

Unfortunately, a spill can 
spread for hours before the 
team can erect booms; in the 
recent spill in the Ohio River, 
recovery teams took 11 
hours to deploy booms. In ad¬ 


dition, skimmers and vacu¬ 
ums often suck up more wa¬ 
ter than untreated oil. 

That’s where Elastol be¬ 
comes useful; the substance 
makes oil more adhesive, ac¬ 
cording to a Canadian envi¬ 
ronmental study. The sticki- 


Executives Bullish 
On U.S. Technology 

T wo-thirds of u.s. 

technological decision¬ 
makers say they are confi¬ 
dent American technology is 
not falling behind that of the 
rest of the world. In an exclu¬ 
sive HIGH TECHNOLOGY 
BUSINESS survey of 988 cor¬ 
porate decision-makers, 66 
percent champion U.S. tech¬ 
nology over all others. Less 
than 30 percent think domes¬ 
tic technology has slipped 
from its preeminent position. 

Concerns are mostly con¬ 
fined to specific areas. Of the 
285 respondents who say U.S. 
technology has lost its edge, 
only 10 percent say the fall 
has come across the board. 
Considering the well-publi¬ 
cized troubles of the space- 
shuttle program, it’s not sur¬ 
prising that 15 percent of the 
pessimistic respondents spec¬ 
ify aerospace as the field 
where the country has suf¬ 
fered most. Other areas fre¬ 
quently named include com¬ 
puters, production, heavy 
manufacturing, electronics. 


is u.s. Technology 

Failing Behind? 

Yes 

28.8% 

No 

65.8% 

No Answer 

5.4% 

in What Areas? 

Aerospace 

15.4% 

All areas 

14.7% 

Production quality 

11.2% 

Computers 

13.7% 

Heavy industry 

10.5% 

Electronics 

8.8% 

Transportation 

8.4% 

R&D 

5.6% 

Scientific R&D 

4.9% 

Production cost 

3.9% 

Education 

3.5% 

Medicine 

2.8% 

Defense 

2.1% 

Other 

8.1% 

No answer 

13.7% 

Note: The figures totai mor< 

6thon 

100% becouse some respc 
gave muHipie answers. 

indents 


and transportation. 

Fewer decision-makers ex¬ 
press concern about educa¬ 
tion, pure science, and R&D, 
and most were confident 
about defense technology. 

HTI Custom Research con¬ 
ducted the survey for HIGH 
TECHNOLOGY BUSINESS. 


Software Leads 
Computer Industry 

NDUSTRY ANALYSTS 

predict that the software 
business will increase by 
more than 15 percent annual¬ 
ly for the next two or three 
years—about twice as fast 
as the computer industry as 
a whole. The analysts attri¬ 
bute this boom to lower 
prices for both hardware and 
software, hot industry seg¬ 
ments, and strong interna¬ 
tional sales. 

The advent of smaller, 
more powerful computers 
has cut the cost of entering 
the information age, boost¬ 
ing the demand for software. 
Also, “when hardware costs 
decrease, software costs 


er slick stays in one piece for 
easier pickup, and Elastol 
can be sprayed on a slick im¬ 
mediately from a boat or 
helicopter. General Technol- y 
ogy Applications claims that | 
Ohio River cleanup crews | 
could have deployed Elastol | 
within an hour to slow the J 
spread of the slick. The com-1 
pany says the product could | 
help cut oil-spill cleanup time ^ 
by a factor of 10. | 

To make Elastol, General a 
Technology combines polyi¬ 
sobutylene with liquid nitro¬ 
gen, freezes it, and grinds 
the frozen mixture into a 
powder. The company then 
coats the powder with trical¬ 
cium phosphate (a calcium 
additive used in cereal) to 
prevent sticking, and adds 
animal fat so it will float. 


tend to follow,’’ says Peter 
Burris, an analyst at Inter¬ 
national Data Corp. 

Lower prices make many 
packaged software programs 
cheaper to buy than to pro¬ 
duce in house. For example, 
an accounting system that 
used to take several $60,000- 
a-year programmers about 18 
months to develop can now be 
bought off the shelf for about 
one third the cost. Sales of 
commercially produced pack¬ 
aged software will reach 
$47.35 billion by 1991, up from 
$21.84 billion in 1987, accord¬ 
ing to Standard & Poor’s In¬ 
dustry Surveys. 

Both the falling dollar and 
the introduction of packages 
written with foreign-lan¬ 
guage interfaces should help 
spur international software 
sales. By 1991, about 43 per¬ 
cent of software revenues 
will come from foreign sales, 
up from about 35 percent 
last year. A lower dollar also 
makes U.S. products less ex¬ 
pensive and overseas sales 
more profitable, says Bahar 
Gadwani of Kidder, Peabody 
in New York. 
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Plastics Display 
New Abilities 

P LASTICS USUALLY in¬ 
sulate other materials, 
but a variety of chemical and 
electronics companies are 
working to create plastics 
that can conduct electricity. 
These lighter, stronger, and 
more durable new materials 
may some day replace cop¬ 
per in wire, silicon in comput¬ 
er chips, and zinc in batter¬ 
ies, according to a recent 
report from Technical In¬ 
sights of Englewood, N.J. 

Researchers at Los Ala¬ 
mos National Laboratory in 
New Mexico have developed 



Robots move from factory to field. 


■ Robots have traditionally 
found work in the industri¬ 
al sector, but researchers 
in Florida and France have 
developed experimental ro¬ 
bots designed to pick fruit 
in orchards. France’s apple¬ 
picking robot, dubbed Ma- 
gali, is the brainchild of 
four groups—manufactur¬ 
er Pellenc en Motte; the Na¬ 
tional Center of Agricultur¬ 
al Machinery for Rural 
Engineering, Water and 
Forestry; the Automatic 
and Microelectronic Labo¬ 
ratory at Montpellier; and 
the International Institute 
of Robotics and Artificial 
Intelligence at Marseille. 
The self-propelled robot 


polymers that conduct better 
than iron, and are taking aim 
at copper. Several companies 
are already working on com¬ 
mercial applications. 

In Japan, Bridgestone Tire 
and Seiko have developed a 
rechargeable lithium battery 
using a conducting polymer 
called polyaniline. Japanese 
sales were slated to begin 
late last year as a backup 
power source for personal 
computers, copiers, VCRs, 
clocks, and calculators. 

In the United States, Na¬ 
tional Starch and Chemical 
of Bridgewater, N.J., uses 
conducting polymers to mold 
electrodes for use in light¬ 


weight batteries. 

BASF of Bridgeport, N.J., 
which has worked on about a 
dozen polymer formulas, is 
experimenting with batter¬ 
ies that could power dicta¬ 
phones or radios. 

Honeywell has developed 
a transparent conducting- 
polymer film that it says 
could be used to defog car 
windows or help control 
building temperature by re¬ 
flecting heat and cold. Long¬ 
term uses include solar cells 
and semiconductors. 

Companies also are start¬ 
ing to apply conducting poly¬ 
mers to more immediate pro¬ 
jects. Conducting polymers 


have been used in product 
packaging, film keyboards, 
and electronic equipment. 
They can also replace metal 
fillers in conductive adhe¬ 
sives, as well as the metallic 
contacts in semiconductors. 

Allied-Signal of Morris¬ 
town, N.J., is using conduct¬ 
ing polymers to make security 
seals for packages. The com¬ 
pany hides antennas made of 
metallic paper coated with a 
conductive polymer beneath 
fake bar codes. If anyone 
opens the package during 
shipping, exposure to air al¬ 
ters the polymer’s conductiv¬ 
ity. A hand-held monitor 
alerts shippers to tampering. 


ALSO WORTH NOTING 


uses a three-camera vision 
system to find the fruit and 
a vacuum gripper to gently 
tug the apples off the tree. 
The U.S. picker, developed 
by the University of Flori¬ 
da’s Institute of Food and 
Agricultural Sciences, uses 
a small color TV to find or¬ 
anges. Italy’s Agriculture 
Industrial Development is 
funding further research. 
Both fruit-picking robots are 
several yqars away from 
commercial introduction. 

■ A developer of semicon¬ 
ductors has set a new rec¬ 
ord for solar-cell perfor¬ 
mance. A photovoltaic de¬ 
vice from Kopin Corp. of 
Taunton, Mass., uses a thin 
film of gallium arsenide to 
convert 23 percent of the 
sunlight that hits it into 
electricity. In the past, such 
efficiency has been possi¬ 
ble only with cells made 
from “bulk” crystal. The 
Energy Department, which 
sponsored Kopin’s re¬ 
search, is focusing its pho¬ 
tovoltaic work on thin films 
because of their potential 
for high efficiency and eco¬ 
nomical mass-production. 


But because even thin-film 
gallium arsenide costs 
much more than the silicon 
used in conventional solar 
cells, Kopin sees most po¬ 
tential in high-cost uses 
such as satellites. 

■ As the number of AIDS 
victims grows, so does the 
number of companies in 
AIDS-related businesses. 
According to the World¬ 
wide AIDS Directory pub¬ 
lished by Technology Man¬ 
agement Group, more than 
2,000 organizations are in¬ 
volved in AIDS research, 
product development, in¬ 
formation, tests, and serv¬ 
ices. The effort includes 786 
manufacturing companies, 
452 chemical, biotech, or 
pharmaceutical companies, 
and 700 universities and re¬ 
search institutes, as well as 
388 social-service groups 
that provide home care, 
support groups, and legal 
services. AIDS studies have 
been conducted by 143 re¬ 
search centers around the 
world. AIDS activity is ex¬ 
pected to bring more than 
$3 billion to manufacturers 
by the mid-1990s. 


■ A sensor under develop¬ 
ment with U.S. Navy fund¬ 
ing will detect signs of life 
at a distance. Researchers 
at Michigan State Universi¬ 
ty and the Georgia Insti¬ 
tute of Technology say the 
microwave-based system 
will be used to find wound¬ 
ed soldiers, monitor hospi¬ 
tal patients, and watch over 
babies at risk for sudden- 
infant-death syndrome. 
The sensor broadcasts mi¬ 
crowaves and detects small 
changes in the reflection, 
indicating body movements 
such as heart rate and 
breathing, even through 
clothing. Researchers are 
working on short- and long- 
range sensors to detect life 
from five to several hun¬ 
dred feet away. Not yet 
perfected, the sensors can 
be confused by unanticipat¬ 
ed movement, including 
wind, and fool-proof sys¬ 
tems are still a few years 
away. Also at Michigan 
State, Dr. Kun-Mu Chen is 
experimenting with a mi¬ 
crowave detector that sees 
through walls, though it 
cannot penetrate steel. 
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HIGH TECHNOLOGY BUSINESS. 
WHERE THE FUTURE BEGINS. 


Making money while shaping 
the future. That^s the one thing that 
the business of high technology is aU 
about. It^s the one link among hun¬ 
dreds of thousands of readers of High 
Technolo g y Business every mondi: 
They want to profit from trends that 
are transforming our lives and busi¬ 
nesses, and they know Hig h Tech ¬ 
nolo g y Business is must reading to 
help them profit. 

Profit—from expertise, judgment 
and resources that open doors and 
minds, giving you the ec^e on the 
future. 

Profit—by being among the first to 
see and understand trends and prod¬ 
ucts that no one else covers in such 


depth and such detail. 

Profit—getting the 
edge from reports 
that name names, 
list addresses 



and phone numbers, so you know 
precisely which companies and 
researchers are poised to strike it 
rich...and so you can plan how to 
cash in yourself. 

Hig h Technolo g y Business gives 
you the edge—in credible, no- 
nonsense, plain-spoken, clear-eyed 
coverage that can pave your way to 
profits every month. And now you 
can get Hi g h Technolo g y Business 
with none of the risks associated 
with high technology business. If 
ids not everything we promise and 
more, you can cancel your susbsaip- 
tion at any time, for a full, unques¬ 
tioned refund on all unmailed 
issues. How can we make this offer? 
Because we donT expect you to can¬ 
cel. Losing the Hig h Technolo gy 
Business edge could mean losing 
your chance to profit from the 
future. 


I To try Hi gh Technology Busi - | 
I ness —with a refund guarantee j 
I on all unmailed issues—call toU- j 
1 free. Or mail this coupon to j 
I Hi gh Technology Business , 214 | 
I Lewis Wharf, Boston, Mass. | 
I 02110. I 

I 0 3 years, 36 issues—$60. I 

I Save $48 off the cover price. | 

I □ 1 year, 12 issues—$30. | 

I Save $6 off the cover price. I 

I □ Check or money order enclosed. ■ 
I □ Please bill me later. 5 rbc6 ■ 
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COMPUTERS 


Apple’s Corporate Image 

MACINTOSH'S NEW POPULARITY 
CHANGES COMPUTING 


■ By Andrew M. Seybold 

A pple computer is rapidly 
becoming a presence to be 
reckoned with in the fight 
for the corporate desktop. In the last 
year alone, the company’s share of the 
personal-computer market has grown 
from 9 percent to 15 percent. 

The factors driving this increase in 
market share are the desktop-pub¬ 
lishing revolution, the demand for 
business presentations created on 
a personal computer, and, most re¬ 
cently, the availability of top-notch 
business and communications 
software for the company’s Macin¬ 
tosh products. 

Hughes Aircraft typifies com¬ 
panies that have opted to buy 
large quantities of Macintoshes, 
first for the graphics department, 
then for engineering, and finally 
t for the desktops of the general 
6 work force. At last count, Hughes 
I owned more than 10,000 IBM PCs 
I and more than 2,000 Macintoshes. 

° The company says it does not re¬ 
gret its move toward Apple. According 
to management, the training depart¬ 
ment has had to run repeated classes 
for people who use IBM PCs, but most 
employees need only one session to be¬ 
come productive on a Macintosh. 

Further enhancing Apple’s position 
in the corporate world is its recent alli¬ 
ance with Digital Equipment Corpora¬ 
tion—an alliance forged at least in part 
because Apple had the foresight to seek 
out a company with strong ties to the 
management-information-services 
community and then provide communi¬ 
cations paths between that company’s 
equipment and its own. 

Apple’s success with the Macintosh 
can be attributed to that foresight, plus 
several other factors, among them a 
powerful central processing unit, a sim¬ 
pler user interface, and persistence. 

The Macintosh is based on the Motor¬ 


ola 68000 (a 68020 in the Macintosh II), a 
high-end processor with more power 
than the Intel 80286/386 chips used in 
IBM’s desktop computers. 

Because the Macintosh’s operating 
system is proprietary, and because Ap¬ 
ple designed the interface, all software 
written to run on Macintoshes must 
conform to the same standards and use 
the same type of pull-down menus. 



Software vendors are still free to inno¬ 
vate, but the Macintosh standards en¬ 
sure that all programs work in essen¬ 
tially the same way. 

Apple’s persistence—its decisions to 
stay with the concept of the Macintosh 
and build on it, to listen to what users 
say they want and need, and to provide 
more power and more speed within the 
same framework—has paid off. So has 
the company’s decision to provide (and 
encourage others to provide) software 
and hardware that permits easy trans¬ 
fer of files from the IBM desktop world 
to the Macintosh world and back again 
(as well as to and from minicomputers 
and mainframes). 

In the short term, this means that 
Macintosh users can take advantage of 
a larger selection of software than ever 
before available. In addition, connect¬ 
ing to other computing environments is 


becoming easier, and users are assured 
that they will be able to upgrade their 
systems as new and faster machines en¬ 
ter the marketplace. 

Apple faces sizable challenges. It 
must continue its efforts to penetrate 
corporations, and it must stay abreast 
of the technology that is driving the en¬ 
tire computer industry. The company’s 
recent agreement with Digital Equip¬ 
ment Corporation and its work 
with local-area networks and con¬ 
nectivity convincingly demon¬ 
strate Apple’s understanding that 
desktop computers are no longer 
isolated boxes sitting on desks, 
but an important part of a total 
computerized office environment. 

It will be 18 months or so before 
the work being done on the IBM 
side of the industry will be able to 
compete with the Macintosh oper¬ 
ating environment. For Apple, this 
represents a window of opportuni¬ 
ty. Its most important task right 
now is to convince corporations 
that it will use this time well and 
be able to provide what’s been 
promised, but not yet delivered, by the 
other side of the house. 

The new level of acceptability being 
enjoyed by the “computer for the rest 
of us” company is certain to have pro¬ 
found consequences. Apple’s rise will 
ensure that its vision—and pronounced 
desktop mentality—will permeate cor¬ 
porate America’s thinking to an in¬ 
creasing extent. The number of people 
willing to spend large amounts of time 
and energy learning how to make ma¬ 
chines do their bidding is diminishing. 
Apple is the leader of the next wave, the 
provider of what desktop workstations 
are becoming, and a player that no one 
concerned with the desktop-computer 
marketplace can afford to ignore. ■ 


Andrew M. Seybold is editor-in-chief of 
Andrew Seybold’s Outlook on Professional 
Computing, a California-based newsletter. 
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KNOWLEDGE IS POWER 
IS MONEY 


ANDREW SEYBOUyS 



ON PROFESSIONAL COMPUTING ■ 



It costs less than a dollar a day for an outlook that can 
save you thousands of dollars In computer costs. 


A single mistake on professional applications 
of computers can cost your company thou¬ 
sands, even tens or hundreds of thousands of 
dollars in equipment costs, training, and re¬ 
training, as well as in reduced worker produc- 

The way to make the right decision the first 
time is by having authoritative, useful informa¬ 
tion to tell you what’s REALLY going on in the 
computer industry—so you can plan your own 
strategy accordingly. 

That’s what you get from Andrew Seybold's 
Outlook on Professional Computing, the 
most widely read publication of its kind cover¬ 
ing the personal-computer industry. 


Every month, you can count on Andrew Sey¬ 
bold’s Outlook for in-depth reviews of prod¬ 
ucts that help shape the direction of the indus¬ 
try, plus analytical perspectives to help you 
determine which products are right for your 
company. It’s the kind of perspective that helps 
you plan the future in a cost-effective way— 
and keeps you from making costly mistakes 
that could compromise the future. 


Write or call now for a free sample issue of 
Andrew Seybold’s Outlook on Professional 
Computing. 


Andrew 
• Seyboid’s 


B O^look, 


□ Please send me a 
FREE sample of/An¬ 
drew SeyboW’sOuf- 
look on Professional 
Computing. 

□ Send me 12 
monthly issues, 
mailed first class, for 


NAME _ 
TITLE _ 


] $3“($372 Can- COMPANY . 
I ada, $384 foreign). ADDRESS . 
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3235 Kifer Road, Suite 110 
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JAPAN WATCH 


A New Look in Mainframes 

CUSTOMERS PUT EMPHASIS 
ON SPECIFIC USES 


■ By Sarah Glazer 

T raditionally, the main¬ 
frame-dominated computer 
market in Japan has been ruled 
by large-scale IBM machines and look- 
alikes from local giants Hitachi, Fu¬ 
jitsu, and NEC. But that situation is 
starting to change. Customers are no 
longer content to buy general-purpose 
computers and rely on their own 
in-house programmers to develop 
software. Instead, many Japanese 
companies now want systems de¬ 
signed for specific uses. 

In response, domestic and U.S. 
computer companies are begin¬ 
ning to carve up the Japanese mar¬ 
ket, depending on which purpose 
their machines are intended to 
serve. Meanwhile, the emphasis on 
application-specific machines has 
revamped the software market, 
creating opportunities for outside 
software companies. 

The new application-oriented 
machines come mainly from do¬ 
mestic suppliers, as well as a few 
U.S. companies, says Yoshiro Yo- 
shioka, deputy general manager of Fu¬ 
jitsu’s computer mainframe division. 

In the growing market for supercom¬ 
puters used for intensive number¬ 
crunching, Fujitsu, Hitachi, and NEC 
lead the way, reports Yoshioka. “The 
whole country had just nine supercom¬ 
puters installed in 1984,” he recalls. 
“Today there are more than 60.” But 
U.S. companies such as Tandem Com¬ 
puters are doing well selling fault-toler¬ 
ant computers for on-line transaction 
processing, adds Yoshioka. In addition, 
U.S. companies such as Digital Equip¬ 
ment Corp. are selling increasing num¬ 
bers of super-minicomputers for vari¬ 
ous engineering tasks. 

As well as concentrating on different 
parts of the market, Japanese compa¬ 
nies are trying to satisfy customer 
needs for the software that lets the 


computers do their jobs. To help meet 
the growing demand for application 
software in almost every area, Japan’s 
domestic computer suppliers are begin¬ 
ning to form regional software-develop¬ 
ment centers. Fujitsu has established 
39 such centers, NEC has 16, and Hita¬ 
chi has 14, according to Yoshioka. 

To some extent, Japanese hardware 
makers are trying to fill a longstanding 


void in the country’s computer indus¬ 
try. Unlike the United States, Japan has 
never had many independent software 
companies, says David Moschella, vice 
president of computer systems re¬ 
search for International Data Corp. in 
Framingham, Mass. “Japan does not 
have nearly as large an independent 
software industry as the U.S. [does],” 
he says, “partly because the Japanese 
are less entrepreneurial.” 

Foreign software companies are also 
attracted by this void in the market, 
says Bill Totten, president of Tokyo- 
based K.K. Ashisuto, Japan’s largest 
distributor of mainframe-software 
packages. He says a growing propor¬ 
tion of mainframe software sold in Ja¬ 
pan comes from U.S. companies such as 
Atlanta’s Management Science Ameri¬ 
ca Inc., which makes accounting and 
other applications software, and Oracle 


Corp. of Belmont, Calif., which makes 
database-management programs. Al¬ 
though software from U.S. companies 
must be translated into Japanese char¬ 
acters, many programs are otherwise 
fairly simple to adapt. “Accounting 
rules are very similar in Japan and the 
U.S., so those applications translate 
easily,” says Totten, as do such engi¬ 
neering packages as computer-aided 
design programs. 

Perhaps the biggest revolution 
in the Japanese market for main¬ 
frame software has been the en¬ 
trance of Industrial companies 
selling programs they originally 
created for their own use. “The in- 
formation-processing industry in 
Japan today is very hot—compa¬ 
nies in practically every manufac¬ 
turing sector are trying to enter 
it,” says Fujitsu’s Yoshioka. Of 92 
food and textile corporations on 
the Tokyo stock exchange, he re¬ 
ports that the exchange lists 33 as 
entering the information-process¬ 
ing Industry. Of those 33 compa¬ 
nies, 13 have introduced software 
products. Similarly, nine of the 15 oil 
and rubber producers listed have en¬ 
tered the information-processing field, 
and five are selling software. 

The increasing diversity of the Japa¬ 
nese computer market creates new 
problems even as it solves old ones. 
“Many companies would like to distrib¬ 
ute their information systems across 
computers of varied sizes because it’s 
more economical,” says Totten, but he 
notes that application programs rarely 
work with several types of computers. 
Thus, he predicts, “programs that run 
on an array of computers from main¬ 
frames to micros will find a growing 
market in Japan,” helping to create 
even greater diversity in the future. ■ 


Sarah Glazer is a free-lance business 
writer who writes frequently about the 
computer industry. 
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THE LAW 


Let the Buyer Beware 

TECHNOLOGY RIGHTS ARE KEY 
TO TAKEOVERS 


■ By David Hammer 

G eneral motors and Elec¬ 
tronic Data Systems. IBM and 
Rolm. Computer Associates 
and UCCEL. These success stories are 
only a few of the recent mergers and ac¬ 
quisitions that have involved well- 
known high-technology companies. 

Unfortunately, there’s another side 
to the story. Once an acquiring 
company takes control of its pur¬ 
chase, it may find that it doesn’t 
own the technology that made the 
company a desirable takeover tar¬ 
get in the first place. When a com¬ 
pany with deep pockets buys a 
smaller outfit, lawsuits over tech¬ 
nology ownership seem to crawl 
out of the woodwork. 

Purchasers may discover they 
do not get the technology they 
think they’re buying and can be li¬ 
able for huge judgments. Even if a 
g suit fails, an acquiring company’s 
I legal costs to defend itself can add 
i to the total price of the acquisition. 

= The issue can arise at any point 
in the process. Last year, the day after 
Bristol-Myers signed an agreement to 
buy Scimed Life Systems, competitor 
Eli Lilly filed a suit claiming that 
Scimed’s product—a coronary angio¬ 
plasty catheter used to treat heart dis¬ 
ease—infringed on Eli Lilly’s patents. 

Disputes over technology ownership 
can kill a deal before it’s final, but the 
threat doesn’t stop there. When chip- 
maker Mostek fell on hard times. Unit¬ 
ed Technologies bought it and later sold 
it to France’s Thomson CSF. Motorola 
Corp. then sued, claiming that Mostek 
had infringed on its patents for the 
68000 computer chip. Motorola asked 
the court to force United Technologies 
to take back Mostek and pay Motorola 
$30 million as compensation. 

To avoid such problems, buyers must 
make sure they acquire good title to the 
company’s technology or obtain the 


marketing rights under acceptable 
terms. Buyers (or their legal teams) 
should interview the people who devel¬ 
oped the technology to determine if it 
was developed while they were em¬ 
ployed by the target company. Employ¬ 
ment agreements should be checked to 
ensure that these individuals agreed 
the technology would be the property of 
their employer. If not, or if the develop¬ 


ers reserved ownership rights, buyers 
must determine whether the developers 
later transferred ownership of the tech¬ 
nology to the company. 

After determining that the company 
established ownership, the buyer must 
still make sure that the company pro¬ 
tected its rights—preferably by patent¬ 
ing hardware and copyrighting written 
processes, know-how, and software. If 
such precautions were not taken, cus¬ 
tomers may be free to clone and resell 
the technology, which could undercut 
the products and severely reduce the 
company’s market value. 

Buyers must also be alert for agree¬ 
ments in which companies sell their 
technology rather than license it. Sever¬ 
al end users have sued software compa¬ 
nies that sold them programs instead of 
a license to use the programs. These 
customers claim that they thus own the 


software and demand that the company 
stop distributing it to others. 

When considering companies that 
hold marketing rights to a technology 
but do not own it, buyers must check 
with the technology’s owners to ensure 
that the company can transfer the mar¬ 
keting rights and that the owners agree 
to the transfer. This can be easy, expen¬ 
sive, or impossible; many technology 
owners are unwilling to transfer 
rights to competitors at any price. 

Even if the owner agrees to 
transfer marketing rights, that 
agreement could still restrict the 
buyer’s use of the technology. For 
example, marketing agreements 
are often limited to a certain time 
period or region, drastically reduc¬ 
ing the technology’s value to the 
purchaser. Several years ago a 
major software company had to 
abandon a $l-million deal to ac¬ 
quire an accounting-software com¬ 
pany; at the last minute the buyer 
discovered that the company 
didn’t own the package but merely 
had the rights to market it, and 
those rights would expire in a year. 

Sometimes, however, a deal is so at¬ 
tractive that a company will go ahead 
despite obvious legal problems. For ex¬ 
ample, Australia’s Telectronics Hold¬ 
ings bought the pacemaker unit of Mi¬ 
ami-based Cordis last year in a bid to 
become the world’s second largest' 
pacemaker manufacturer. This goal 
was so important that Telectronics 
agreed to assume liability for an out¬ 
standing patent-infringement suit filed 
by Medtronics. 

The best way to avoid acquisition 
problems is to ask the right questions 
about the technology and be sure the 
answers are backed up in writing. ■ 


David Hammer, a Dallas-based attorney 
with Reynolds Shannon Miller Blinn 
White & Cook, specializes in acquisitions 
of high-technology companies. 
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Cash Crisis Creates 
Biotech Alliances 

As traditional funding sources dry up, many companies 
are trading independence for financing 


BY F 


P 

■ OOR LITTLE Endotronics. 

I The seven-year-old company 

tried to make it in biotechnolo¬ 
gy by developing health-care products, 
such as a genetically engineered vac¬ 
cine to prevent hepatitis B. But in 
March 1987, the Minneapolis-based 
company filed for protection under 
Chapter 11 of the federal bankruptcy 
code, and now hopes to return to its ear¬ 
lier business of making cell-culture in¬ 
struments, which was less glamorous 
but more secure. When asked to pin¬ 
point the cause of this downfall, head of 
corporate planning Susan Smith says, 
“It was the products that killed us.” 

Products are killing many biotechnol¬ 
ogy companies. There are about 300 
such companies, both public and pri¬ 
vate, founded in the last decade to make 
products based on recombinant DNA or 
monoclonal antibodies. All had hoped to 
ride the promise of these new technolo¬ 
gies to success. 

The technologies work—recombi¬ 
nant DNA combines genetic material to 
create new drugs or produce greater 
quantities of existing ones; monoclonal 
antibodies deliver agents to a specific 
site in the body, making them more ef¬ 
fective. But the vision of an indepen¬ 
dent biotech industry is fading fast as 
new business realities send once-hope- 
ful companies scrambling for the cash 


RANCESCA LU 


they need to stay alive. In most cases, 
such companies are forming strategic 
alliances with established pharmaceuti¬ 
cal companies, bartering some share of 
their product rights for financial back¬ 
ing. No doubt some biotech companies 
will fail altogether. 

This trend is changing the face of 
what many participants expected the 
biotech industry to look like. Instead of 
operating as independent companies in¬ 
troducing products of their own and 
reaping huge profits in the early 1990s, 
many surviving biotech players will 
probably wind up under the wing of 
powerful patrons. 

The problem is that the traditional pil¬ 
lar of middle- to later-stage biotech 
funding—the stock market—has all but 
run dry. That’s bad news for the more 
than 200 small biotech companies faced 



James Grant of T Cell Sciences (left) 
and Pfizer’s Barry Bloom: partners. 


Z E R 


with the expensive task of turning their 
ideas into medical products. On aver¬ 
age, it costs about $100 million to fund a 
biotech product from early research 
through marketing, with at least two 
thirds of that spent on human trials and 
market introduction. “It only costs 
about $10,000 to develop a new mono¬ 
clonal antibody in the lab,” says Katie 
Siafaca, director of information prod¬ 
ucts at Biomedical Business Interna¬ 
tional, “but the testing and marketing 
costs tens of millions.” 

As recently as the first half of 1987, 
raising money beyond the startup 
phase was not a problem for biotechnol¬ 
ogy companies. They were the darlings 
of the investment community, especial¬ 
ly in the stock market, where at least 
$1.5 billion has been invested in biotech¬ 
nology since 1976. 

However, last October’s Wall Street 
crash effectively closed the public equi¬ 
ty markets for initial and even second¬ 
ary stock offerings. It’s a big loss. Most 
biotech companies formed in the last 10 
years started with either venture-capi¬ 
tal or private funding, but counted on 
an enthusiastic reception in the stock | 
market when they took their tiny com-1 
panics public, even if they were years | 
away from product introductions and i 
earnings. High hopes and investor eu¬ 
phoria inflated many biotech stocks. 
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5 ON THE ROPES 

COMPANIES THAT CANCEUED PUBLIC STOCK OFFERINGS 
AFTER THE CRASH OF OQOBER 19, 1987 

COMPANY MAJOR PRODUa STRATEGIC POSSIBLE ALTERNATE 
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“Biotech stocks exaggerate market 
conditions,” says David Webber, editor 
of the newsletter Biotech Investor. 
“They rise higher when the market is 
high and fall lower when the market is 
low. Because investors don’t have earn¬ 
ings to base their investment decisions 
on, they base them on news stories and 
rumors instead.” 

The value of biotech stocks plummet¬ 
ed 44 percent last October 19—twice 
the percentage drop of the market as a 
whole, according to Linda Miller, a se¬ 
curities analyst at Paine Webber. As of 
February, these stocks had recovered 
only 23 percent of their value. A pre¬ 
crash survey by Arthur Young shows 
that companies with 50 or fewer em¬ 
ployees were counting on stock offer¬ 
ings for 47 percent of their 1988 fund¬ 
ing. Now these companies must find 
other sources at a time when the quality 
of the science and potential products 
are under far more scrutiny. “There are 
biotech companies that went public in 
good times that shouldn’t have,” says 
Robert Goldstein, president of Equity 
Group, a financial-relations firm. 

For example, Vestar of Pasadena, 
Calif., and Liposome Company of 
Princeton, N.J., were still trading below 
their initial stock prices in early Febru¬ 
ary. The two companies are developing 
liposomes, microscopic fatty bubbles 
that deliver drugs to the body precisely 


and efficiently. Sarah Gordon, who fol¬ 
lows biotechnology for Hambrecht & 
Quist, attributes the drop to the fact 
that liposome technology isn’t well un¬ 
derstood by investors, and also to the 
lack of clinical trial data. 

Only some of the companies caught 
in a cash crunch might look to late- 
stage venture-capital funding. Wayne 
Fritzsche, a partner with the health¬ 
care consulting firm Fritzsche, Pam- 
bianchi & Associates, says there is a 
“flight to quality” among venture capi¬ 
talists, making it hard for companies to 
get funding if competitors are closer to 
market with the same products. 

R esearch and development 
partnerships were once an 
important part of early bio¬ 
tech funding, with cash-rich 
limited partners investing in products 
under development. When products 
started making money, the partners 
were to be paid royalties, though some 
companies (including California Bio¬ 
technology of Mountain View, Calif., 
and Genentech) have bought back some 
of their limited partnerships in ex¬ 
change for company stock. 

Today, however, changes in the tax 
laws have made such partnerships less 
attractive to independent investors. 
Limited partners now count on getting 
stock-share appreciation rather than 


royalties, so prospective limited part¬ 
ners are far more interested in compa¬ 
nies that have products already in clini¬ 
cal trials, increasing the chance that the 
stock will rise in value. Therefore, says 
Fritzsche, limited partnerships are po¬ 
tential revenue sources only for larger 
biotech companies that can give greater 
assurances of success. For example. 
Nova Pharmaceuticals of Baltimore, 
Md., which went public in 1983, set up a 
$42-million limited partnership at the 
end of 1987 despite a $7-million operat¬ 
ing loss during the first nine months of 
the year. The proceeds of the partner¬ 
ship will fund development of a product 
to administer chemotherapy and to con¬ 
tinue work on a new pain reliever. 

So what are the prospects for the in¬ 
dustry? Roger Shamel, president of 
Consulting Resources, once predicted a 
consolidation from 300 to about 150 bio¬ 
tech companies via mergers and acqui¬ 
sitions over the next 10 years. But that 
was before October 19. “I’ve revised my 
view since the crash,” he says. “Now I 
think we’ll see some firms fail.” 

It’s too early to predict which ones. 
At least five biotech companies have 
chosen not to complete public offerings 
(see “Five on the Ropes,” above), and 
thus need other sources of funding. But 
prospects are worst for smaller compa¬ 
nies that don’t have a product already 
being developed in the lab. 

'This situation is particularly frustrat¬ 
ing for fledgling biotech companies in 
light of the vast potential of their indus¬ 
try. Last year, industry sales totaled $1 
billion, most of it going to three compa¬ 
nies—Genentech, Eli Lilly, and Merck. 
(Lilly and Merck are major pharmaceu¬ 
tical houses that have licensed products 
from smaller biotech companies.) Sales 
will reach $50 billion to $100 billion by 
the year 2000, predicts Steven Burrill, 
chairman of Arthur Young’s high-tech¬ 
nology group. Several new products 
slated for introduction as early as 1991- 
are expected to create markets worth 
hundreds of millions of dollars. These 
products include erythropoietin, a pro¬ 
tein that regulates the creation of red 
blood cells; epidermal growth factor, 
which speeds the healing of wounds; 
and a clotting factor, which will control 
bleeding for an estimated 20,000 people 
with hemophilia. 

Many young biotech companies must 
watch helplessly as these emerging 
markets are pioneered by competitors 
who got an earlier jump on develop¬ 
ment, usually with the help of old-guard 
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pharmaceutical houses. For instance, 
erythropoietin, which will have a world¬ 
wide market worth as much as a billion 
dollars, is being worked on by at least 
six companies, with several others in 
early stages of development. However, 
the first product on the market will be 
one developed by Amgen, funded in 
part by Kirin Brewery of Japan and 
Johnson & Johnson. Although Kirin 
owns Japanese marketing rights and 
Johnson & Johnson has almost all U.S. 
rights, Amgen has retained U.S. rights 
to the kidney-dialysis market, which 
could bring in $200 million to $300 mil¬ 
lion dollars. 

Meanwhile, many of the independent 
companies are still in research, years 
away from even applying for Food & 
Drug Administration approval. 

Similarly, in addition to several tiny 
companies doing research in clotting 
factors, Genentech, Biogen of Cam¬ 
bridge, Mass., and Chiron are develop¬ 
ing versions that are two to five years 
away from introduction. But a clotting 
factor from the marketing alliance be¬ 
tween Genetics Institute of Cambridge, 
Mass., and Baxter Healthcare of Deer¬ 
field, Ill., will probably be out by 1991. 

Not all the products from indepen¬ 
dent biotech companies are being taken 
over. Genentech is already considered 
one of the legendary successes of high 
technology. In just the last sue weeks of 
1987, its tissue plasminogen activator 
(TPA), a drug that dissolves blood clots 
in coronary arteries, reaped sales of 
more than $60 million. At least four oth¬ 
er biotech companies are close to signif¬ 
icant product introductions and have 
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enough cash to see them through (see 
“The Five Leaders,” next page). 

But the vast majority are not as well 
prepared. They need cash, and those 
companies that aren’t bringing in tens 
of millions of dollars have basically two 
ways to get it. They can do contract re¬ 
search and development for larger com¬ 
panies, a vassalage based on services, 
not products. Or, they can sign market¬ 


ing agreements with mainstream phar¬ 
maceutical companies, giving away at 
least partial rights to products that un¬ 
til recently biotech companies had cov¬ 
eted as their passports to prosperity. 

“Companies that dreamed of becom¬ 
ing full-fledged pharmaceutical houses, 
as Genentech has this year by introduc¬ 
ing TPA, are beginning to realize that in 
order to stay alive they may have to do 
longer-term research for the big guys 
instead,” says Arthur Young’s Burrill. 

O ne might argue that there are 
worse fates than becoming a 
for-hire research laboratory, 
but it’s an unsavory alterna¬ 
tive for biotech companies that once 
seemed headed for riches and indepen¬ 
dence. Contract work may build up a 
war chest for future product develop¬ 
ment, but it gives competitors a chance 
to get ahead in developing products 
that the company under contract hoped 
to work on. This serves to push a com¬ 
pany away from its goal of becoming an 
independent biotech house. 

Companies that don’t want to risk the 
contract-research route can pursue so- 
called strategic alliances with larger 
pharmaceutical and chemical outfits. 
Well-structured strategic links often 
give a biotech company research-and- 
development funds, manufacturing 
revenues, and royalties on product 
sales. For example, Genentech is mar¬ 
keting TPA independently, but Eli Lilly 
has U.S. marketing rights to Genen- 
tech’s first product, human insulin, and 
pays a royalty of about 10 percent. Of¬ 
ten, large companies will take an equity 


STARTUPS STILL ATTRACT MONEY 


A lthough late-stage and public funding looks grim 
for many biotech companies, startups can still get 
venture-capital funding, especially if they offer a 
revolutionary technology. “We have funded four new 
startups recently,” says Brook Byers, a partner with the 
venture firm Kleiner, Perkins, Caufield and Byers, “and a 
lot of our friends are doing the same.” 

According to Wayne Fritzsche, a partner with health¬ 
care consultants Fritzsche, Pambianchi & Associates, ven¬ 
ture capital has as much as $1 billion reserved for medical 
technology and biotechnology. 

Byers notes that the current stock market has little im¬ 
pact on startup companies seeking first-stage funding. “A 
startup now wouldn’t go public for four or five years, so 
it’s irrelevant to think about what the public markets 
would be like then,” he says. 


Fritzsche and Byers agree that startups working on a 
technology that established companies are already devel¬ 
oping would probably have a hard time finding backers. 
However, a number of emerging technologies are good 
candidates for funding, including site-specific drug-deliv¬ 
ery systems and transgenic animals, which produce large 
quantities of genetically engineered proteins. 

For example. Commonwealth Bioventures—a “superin¬ 
cubator” in Worcester, Mass., that lines up venture funds 
while providing management assistance and lab facili¬ 
ties—started Transgenic Sciences last January to develop 
hens that lay eggs with less cholesterol. Another recent 
example is the startup Progenx, backed with $1.6 million 
from Kleiner, Perkins and two other venture firms. The 
company, based in La Jolla, Calif., is doing oncogene re¬ 
search for cancer tests and treatments. 


APRIL 198S / HIGH TECHNOLOGY BUSINESS ■ 21 











stake in their biotech partners—^John¬ 
son & Johnson owns 9 percent of Im- 
munomedics, Baxter Travenol has 7.5 
percent of the stock of Genetics Insti¬ 
tute, and New York’s American Home 
Products owns 13.5 percent of Califor¬ 
nia Biotechnology. Partial ownership 
gives a large company a way to exert in¬ 
fluence and protect its investments. 
The small company gets cash. 

A lthough some large compa¬ 
nies take an equity stake 
with an eye toward later ac¬ 
quisition, most analysts pre¬ 
dict few biotech takeovers, even though 
low stock prices currently make acqui¬ 
sitions look attractive. For one thing, 
many biotech companies are already so 
entangled in alliances with competitors 
in the chemical and pharmaceutical in¬ 
dustries that an acquiring company 
wouldn’t be able to market all products 
under development. Also, the produc¬ 
tivity of most biotech concerns is relat¬ 
ed to their freewheeling and innovative 
laboratory atmosphere, says Denise 
Gilbert, an analyst with Montgomery 
Securities. The managers and scientists 
of such companies often resist the inev¬ 
itable bureaucracies of large houses— 
many of the original key personnel at 
Hybritech, a company acquired by Eli 
Lilly in 1985, and at Genetic Systems, 
bought by Bristol Myers the same year, 
have since abandoned the ventures. 


“That’s the beauty of strategic link¬ 
ages,” Gilbert says. “You can get rights 
to profitable products without having 
to buy the whole company.” 

Despite the advantages, many small 
independents rejected alliances; the 
promise of vast biotech markets tempt¬ 
ed them to go it alone. According to the 
Arthur Young survey, before the stock- 
market crash small biotech companies 
expected to get only 13 percent of their 
1988 funding from strategic links with 
larger companies. Now these compa¬ 
nies must rethink their positions, and 
the deals they sign may reflect their 
desperation. “With the equity markets 
closed for the time being,” says Gordon 
of Hambrecht & Quist, “companies 
might be forced to give away more than 
they’d like to.” 

“We know that if we’re going to be a 
fully integrated product company, 
we’re going to need to take products we 
develop directly to the marketplace,” 
says Donald Hawthorne, director of fi¬ 
nance for Gene Labs. To fund clinical 
trials and manufacturing, the company 
had planned to go public in late 1987 or 
early 1988. Now it’s seeking alternative 
sources of financing. 

Companies with less than two years 
of cash on hand are most in need of stra¬ 
tegic alliances. If they’re shrewd—and 
lucky—such players will pen agree¬ 
ments similar to ones cut by biotech 
front-runners Amgen, Cetus, and Gen- 


entech. These companies and others 
traded some marketing rights for re- 
search-and-development funds, but re¬ 
tained rights in specific market seg¬ 
ments. This allowed them to earn more 
revenues and gain valuable experience 
in marketing. 

Such arrangements also seem to be 
working for some of the industry’s rela¬ 
tive upstarts. An example is T Cell Sci¬ 
ences of Cambridge, Mass., which is de¬ 
veloping diagnostic and therapeutic 
products based on T cells, the type of 
white cells that help regulate the im¬ 
mune system. The small company has 
licensing contracts with Pfizer, Syntex, 
and Yamanouchi for some of its T-cell 
products, but has retained rights to di¬ 
agnostic kits that detect receptors shed 
by the T cells into the bloodstream. For 
example, it is seeking FDA approval for 
a kit to diagnose a rare form of leuke¬ 
mia. The test will find a much smaller 
market than the products T Cell Sci¬ 
ences has licensed away, but it’s a start. 

To market its product, T Cell Sciences 
will use $12 million from a 1986 public 
offering. The company plans to parlay 
its earnings into other developments to 
maintain an independent arsenal of pro¬ 
prietary biotechnology products. “In all 
cases, we’re seeking product-develop¬ 
ment partners, not technology-develop¬ 
ment partners,” says chairman James 
Grant, a former FDA deputy commis¬ 
sioner. “Once we give away technology, 
we’re giving away part of our propri¬ 
etary base.” 

Pharmaceutical giant Pfizer has a 
three-year agreement with T Cell Sci¬ 
ences worth several million dollars. The 
agreement gives Pfizer exclusive 
worldwide rights to any autoimmune- 
disease treatments that result from re¬ 
search on T-cell antigen receptors. Bar¬ 
ry Bloom, president of the Central 
Research division at Pfizer, says T Cell 
Sciences’ research might result in treat¬ 
ments for rheumatoid arthritis, diabe¬ 
tes, and other autoimmune diseases in 
which the body attacks itself. 

This agreement leaves T Cell Sci¬ 
ences with the rights to diagnostic prod¬ 
ucts and therapies for other diseases, 
plus $4.5 million to $7 million over three 
years with options to renew. 

With a T Cell Sciences treatment for 
rheumatoid arthritis, Pfizer could have 
a replacement for its Feldene, the third 
best-selling anti-inflammatory drug. 
Feldene brought in $245 million in 1986, 
but its patent expires in 1992. Products 
licensed from T Cell Sciences might also 














augment Pfizer’s research on treat¬ 
ments to prevent the degenerative ef¬ 
fects of diabetes. 

“This arrangement is beneficial to 
both parties,” says Bloom. “Patrick 
Rung [T Cell’s scientific director] and 
his co-researchers are world-class lead¬ 
ers, and by collaborating with them we 
were able to enter the biotechnology 
field more efficiently and rapidly. The 
arrangement lets T Cell Sciences do re¬ 
search on this technology better than 
they could have alone, and they will 
reap benefits beyond Pfizer’s rights.” 

M any companies, however, 
are forced to accept less ad¬ 
vantageous conditions. For 
example, in May 1987 Re- 
pligen Corp. of Cambridge, Mass., 
signed an agreement giving Merck 
worldwide rights to an AIDS vaccine 
now under development, leaving Repli- 
gen with only research funds and the 
promise of future royalties on sales. 
The market for AIDS vaccines promises 
to be enormous, with intense competi¬ 
tion; two other companies have FDA ap¬ 
proval to begin clinical trials and still 
others are developing vaccines. Still, if 
Repligen’s vaccine turns out to be effec¬ 
tive it could pull in hundreds of millions 
of dollars, of which Repligen will see 
only a fraction. “Repligen can’t afford 
to think of the untold millions it might 
be giving up,” says Shamel of Consult¬ 
ing Resources. “It needs the contract 
money now.” 

Companies that give up proprietary 
technology and worldwide marketing 
rights may end up as little more than 
supply houses for the pharmaceutical 
giants. “In the end,” says Paine Web¬ 
ber’s Miller, “those that survive will be 
the ones who were able to make the 
most advantageous agreements.” To do 
so, she says, companies need enticing 
products to barter for better terms. 

One company that managed to pull 
that off is Genetics Institute. Its blood¬ 
clotting factor has a projected market 
of about $250 million, enough to entice 
Baxter to fund development and take a 
7.5 percent equity stake in the compa¬ 
ny. This infusion of money is buying 
time for Genetics Institute to develop 
its own products, including a second- 
generation version of TPA. 

Other products cannot command 
such favorable terms. Applied Immune 
Sciences, which postponed an initial 
public offering originally set for last 
October, has only $6 million on hand 


from an initial $18 million in venture 
capital. The company is working on 
products to treat disorders of the im¬ 
mune system, products Baxter Tra- 
venol has agreed to market—if Applied 
Immune Sciences gets them through 
development. The smaller company 
must come up with development funds 
on its own. 

Other hazards lurk in alliances. Inte¬ 
grated Genetics of Framingham, Mass., 
was left in the lurch when the German 
chemical and pharmaceutical giant 
BASF terminated an agreement. Stuart 
Weisbrod, a biotech analyst with Pru¬ 
dential Bache, says BASF had planned 
to jointly market a second-generation 
TPA product developed by Integrated 
Genetics, but just before clinical trials it 
decided Genentech was already too far 
ahead. Although Integrated Genetics 
plans to do clinical trials on the product 
on its own, it has only about $30 million 
in cash. This is not enough, and the com¬ 
pany will have to find ways to raise 
more money to fund the product. 

Guiding executives at biotech compa¬ 
nies might like to consider this funding 
drought as a temporary situation that 
will correct itself. But Eugene Schus¬ 
ter, chairman of Venture Funding Ltd. 
in Detroit (which is financing Endotron- 


ics’ emergence from bankruptcy) 
thinks the industry should wake up and 
smell the lab chemicals. “Since the sec¬ 
ond world war, pharmaceutical houses 
have had profit margins of 15 percent, 
so everyone thought they could look 
forward to the same thing,” he says. 

Instead, small companies may have 
to change the definition of success to in¬ 
clude gross revenues of only $25 million 
to $50 milllion a year from licensing 
deals, says Schuster. He’s following his 
own advice. His company specializes in 
helping startups and floundering com¬ 
panies, and he sees strategic marketing 
as an excellent source of revenue. The 
firm has formed Quest Biotechnology 
in Detroit, a company that acquires un¬ 
dervalued technologies in exchange for 
Quest stock, then licenses the technolo¬ 
gies to corporate partners for commer¬ 
cialization. For example. Polycell, a sub¬ 
sidiary of Quest, has licensed its 
monoclonal antibody to Centocor for 
use in cardiovascular, gastrointestinal, 
and ovarian imaging. 

“I don’t have any expectations for 
making Quest’s subsidiaries fully inte¬ 
grated health-care companies,” says 
Schuster. At least for the short term, 
biotech companies should share and act 
on Schuster’s expectations. ■ 
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TV 


The Push for 
A Sharper Rcture 

As the international fight over standards intensifies, 
some companies are making money now 

BY HERB BRODY 


W ATCHING television is 
like looking through a 
smudged window— 
after a while, you get 
used to not being able to see clearly. 
The biggest advance in television 
technology since the advent of color 
will be like a rag soaked in Windex, 
as major television and electronics 
companies around the world com¬ 
pete to introduce the era of “high- 
definition” television. 

High-definition TV (HDTV) is de¬ 
signed to make television pictures as 
sharp and detailed as movie images. 
Today’s TV sets coarsely slice im¬ 
ages into 525 horizontal strips, or 
scan lines. High-definition technolo¬ 
gy generates as many as 1,125 lines, 
filling in the missing details for a pic¬ 
ture as good as that produced by 35- 
millimeter film. 

The new format also expands to¬ 
day’s squarish screen into a rectan¬ 
gle that has a width-to-height ratio 
of five to three, instead of the four-to- 
three aspect ratio of conventional sets. 



Sony’s William Connolly hopes 
high-definition TV will win him 
profits as well as awards. 


This wider screen matches the dimen¬ 
sions of movie-theater screens; regular 
screens cut off the sides of movies 
made for theaters. All told, high-defini- 
tion pictures contain about five times as 
much visual information as ordinary 
television images. 

Therein lies the rub. The ability to 
create high-definition ’TV pictures has 


been available for several years and is 
already causing profound changes in 
the film and video production industry. 
The long-term problem is how to trans¬ 
mit these information-rich signals over 
broadcast channels designed for much 
less detailed pictures. At the same time, 
HDTV’s hunger for additional airspace 
has triggered a bitter war between 'TV 
broadcasters and mobile-radio compa¬ 
nies over control of the radio spectrum. 


So far, the most advanced HDTV 
technology comes from NHK, Ja¬ 
pan’s government-owned national 
broadcasting company. Although 
the NHK system offers high techni¬ 
cal quality, it is totally incompatible 
with existing television sets. Never¬ 
theless, the Japanese aim to estab¬ 
lish it as the new worldwide televi¬ 
sion standard, as they have with 
their standards for videocassette re¬ 
corders and compact-disc players. 

But TV makers and broadcasters 
in Europe and the United States are 
not knuckling under. As the Japa¬ 
nese gear up to move HDTV out of 
the lab and into the marketplace, 
competing approaches have popped 
up like sitcoms in September. | 

Companies such as Philips and GE 3 
are pushing their own HDTV sys¬ 
tems to head off adoption of the Jap-' 
anese plan. Smaller outfits such as 
the Del Rey Group and the New 
York Institute of Technology have 
also developed HD'TV systems and are 
looking for champions to help them bat¬ 
tle the world’s electronics giants. 

While the world slugs it out to estab¬ 
lish the best way to deliver sharper TV 
pictures to the home, high-definition TV 
is well on its way to becoming the medi¬ 
um of choice for producing programs. 
Movie makers, TV networks, and inde¬ 
pendent producers are discovering that 
HDTV can give them video’s flexibility 










yet still match the high picture quality 
of 35-millimeter film. 

Sony, the early leader in HDTV pro¬ 
duction equipment, has offered a com¬ 
plete line of high-definition equipment 
since 1983, including cameras, record¬ 
ers, and monitors. Ikegami makes a 
camera as well as a switcher that con¬ 
verts high-definition footage into con¬ 
ventional video and vice versa. Hitachi 
makes the image pickup tube that both 
Sony and Ikegami use in their cameras. 
Many other Japanese companies, in¬ 
cluding Matsushita (alias Panasonic), 
Toshiba, NEC, Sanyo, and Mitsubishi, 
will probably put equipment on the 
market in the next 12 to 
months, according to 
most observers. The lone 
U.S. company still making 
professional video equip¬ 
ment—Ampex—has not 
announced involvement in 
high-definition technology. 

About 80 studios now 
use high-definition video to 
produce everything from 
30-second commercials to 
feature-length presenta¬ 
tions, according to Andrew 
Lippman of the Media Lab¬ 
oratory at the Massachu¬ 
setts Institute of Technolo¬ 
gy in Cambridge, Mass. 

The push is chiefly econom¬ 
ic. “The cost of 35-millime- 
gter film production has 
g been rising at a rate of 15 
i percent a year,” says Ru¬ 
pert L. Stow, director of production sys¬ 
tems analysis at CBS. “It’s becoming a 
real constraint.” High-definition video, 
he says, can be produced for about half 
the cost of film. 

In the past, that advantage was out¬ 
weighed by film’s vastly superior im¬ 
age quality. But high-definition TV re¬ 
moves that edge. Now producers have a 
medium that offers all the convenience 
of video—for example, they can easily 
achieve special effects such as superim¬ 
posing an actor’s image onto a back¬ 
ground—yet matches or exceeds the 
picture quality of film. 

A small group of New York produc¬ 
tion studios were the first to move be¬ 
yond experiments and use high-defini¬ 
tion TV for commercial production. 
Barry Rebo at Rebo High-Definition 
Studio Inc., one of Sony’s first high-def¬ 
inition TV customers, has used the 
equipment to produce music videos (a 
visualization of John Lennon’s “Imag¬ 


ine” competed at last year’s Cannes 
Film Festival) as well as nationally 
aired commercials for clients such as 
Sony and Reebok. Rebo says HDTV 
ushers in a new era of images. “We’re 
telling clients that they’ve looked at 
their last film production,” he says. 

The first feature-length movies shot 
in high-definition video are just starting 
to appear. An example is the film Julia 
and Julia, starring Kathleen Turner; 
97 percent of the footage was shot in 
high-definition video. 

Even though 
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Largely because of the stiff initial 
cost, the market for high-definition 
production equipment is modest. A 
handful of studios will set up high- 
definition systems this year, and per¬ 
haps a dozen more will do so in 1989, 
predicts Craig Tanner, Sony’s busi¬ 
ness manager for high-definition vid¬ 
eo. That amounts to industry-wide 
sales of considerably less than $50 
million. William Connolly, president 
of Sony Communications Prod¬ 
ucts, says that HDTV is “a 
small part of our division in 
terms of dollar volume. But 
because it’s a market de¬ 
velopment project, a good 
deal of our energies are de¬ 
voted to it.” 

The slow pace of the high- 
definition equipment busi¬ 
ness will not greatly affect 
any of the present players, 
whose bread and butter 
comes from conventional 
video products. Ikegami 
has yet to deliver a high- 
definition system outside 
Japan, but continues doing 
a brisk business in studio 
cameras and monitors, as 
well as in electronic news¬ 
gathering systems. 

Although makers of 
HDTV products so far have 
focused on selling to stu¬ 
dios and production compa- 
the technology may 


the film was budgeted to shoot for 16 
weeks, it was done in 12, partly because 
of shortcuts made possible by video. 

In the made-for-TV arena, the Cana¬ 
dian Broadcasting Company (CBC) ran 
a 14-hour romance miniseries in March 
called Chasing Rainbows, shot entirely 
in high-definition video by Toronto- 
based Northern Light and Picture. Pre¬ 
vious CBC dramas used 16-millimeter 
film, but HDTV offered better quality. 

Despite these pioneers, high-defini- 
tion production remains largely a prov¬ 
ince of avant-garde studios such as 
Rebo and 1125 Productions. Even 
though high-definition production costs 
are equivalent to standard video, HDTV 
equipment is monstrously expensive. A 
full studio setup including two cam¬ 
eras, several videotape recorders, and a 
complement of monitors, switches, and 
other necessary equipment costs $2 mil¬ 
lion to $5 million—three times the price 
of conventional video equipment. 


SOURCE: HIGH TECHNOLOGY BUSINESS RESEARCH find more widespread use 


in other sectors of the economy. For ex¬ 
ample, retail chains could use satellites 
to send high-definition pictures of new 
merchandise to branch stores, so man¬ 
agers can make buying decisions on the 
spot. Companies such as K Mart, Sears, 
and J.C. Penney have set up satellite 
networks to distribute data, but in¬ 
creasingly these networks are carrying 
video programming. 

HDTV is delivering its first profits in 
the movie-production industry, but this 
market pales beside the promise of 
broadcasting HDTV over the public air¬ 
waves and selling new TV sets and 
VCRs to consumers. 

Television sets capable of displaying 
the big, sharp pictures will probably ap¬ 
pear in the United States in 1990, ac¬ 
cording to Tom Keller, chief scientist 
for the National Association of Broad¬ 
casters. By 1995, consumers will be 
spending $20 billion to $30 billion a year 
on high-definition equipment, predicts 
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High-definition TV systems dis¬ 
play wider, sharper pictures 
than those of ordinary TV, with 
a quality comparable to that of 
35-millimeter film. This comput¬ 
er simulation shows an image 
on AGV, an interim system de¬ 
veloped by the Sarnoff Re¬ 
search Center for GE and NBC. 
The samples of text show the 
improvement of ACTV (left) 
compared to conventional TV 
(right). ACTV requires a single 
broadcast channel and works 
with existing TV sets; further 
picture improvements would be 
possible in the future by trans¬ 
mitting additional detail over a 
second channel. 


William Glenn, director of the New 
York Institute of Technology’s Science 
and Technology Research Center in 
Dania, Fla. 

With that kind of money at stake, it’s 
no wonder that high-definition televi¬ 
sion has been attracting attention. But 
apart from the production industry, 
there won’t be much money in it until 
the industry hurdles a barrier that has 
challenged most new consumer technol¬ 
ogies. The problem: There’s little mo¬ 
tive for TV stations to broadcast high- 
definition signals until enough homes 
own the right sets to watch them on. 
Unfortunately, few people will buy (or 
manufacture) HDTV sets until stations 
start broadcasting high-definition pro¬ 
gramming. 

Cable TV and videotape will probably 
force the issue for broadcasters. HDTV 
video cassettes could be available for 
specially equipped VCRs in two to three 
years, and HBO and other cable pro¬ 
grammers may transmit selected 
shows in HDTV soon after that. “High- 
definition TV would be a cheap gamble 
for somebody like HBO,” says Gregory 
DePriest, vice president of the Associa¬ 
tion of Maximum Service Telecasters, a 
Washington-based lobbying group of 
270 television stations. 

Naturally, the cable industry is ready 
to embrace any technology that gives it 
an edge over its broadcast competition. 


Cable operators, who transmit their 
programming via satellite and fiber-op¬ 
tic or coaxial cable, do not have to ad¬ 
here to broadcast-TV standards. Unlike 
the airwaves, cables are private proper¬ 
ty, and cable operators can carve up the 
carrying capacity any way they please. 
Expanding channels to accommodate 
the new detail-rich format “is just a 
matter of spending the money,” says 
Wendell Bailey, vice president for sci¬ 
ence and technology for the National 
Cable Television Association. 

Also, HDTV could represent a way to 
wipe out cable TV’s second-class image. 
In fact, if high-definition catches on in 
cable and videotape before the net¬ 
works are ready to follow suit, “there’s 
a very real threat that broadcasters will 
become secondary to other sources of 
video programming,” says CBS’s Stow. 

The TV-broadcaster’s nightmare can 
be summed up in one phrase: AM radio. 
Broadcasters fear that premium pro¬ 
gramming such as movies and sports— 
along with their lucrative advertising 
revenue—will migrate to alternative 
services that can display them in high 
definition. Broadcast TV then would de¬ 
volve into a ghetto of talking heads, 
paralleling the fate of AM radio after 
FM’s superior sound quality usurped 
the role of broadcasting music. 

The reason broadcast HDTV will be 
the last to arrive at the party is simple. 


Today’s TV channels don’t have enough 
room to carry an entire high-definition 
TV signal. In the United States and Ja¬ 
pan, TV broadcasts still use a format 
set 40 years ago. 

Ironically, this very problem spurred 
Japanese development of high-defini¬ 
tion TV. Japan’s NHK, the long-time 
champion of the technology, ser\'es the 
entire country by broadcasting directly 
from a satellite, but also competes with 
local stations. NHK hoped to capture 
more viewers by transmitting a mark¬ 
edly superior picture. 

Not surprisingly then, NHK’s HDTV 
system was designed specifically for di¬ 
rect satellite transmission. True high- 
definition signals require about 30 
megahertz of the frequency spectrum; 
standard TV stations are allotted only 
six megahertz each. 

There are two basic approaches to 
the problem. One is to compress the 
HDTV signal, removing information 
that is redundant or that the eye does 
not easily notice. These systems reduce 
the amount of information in the signal 
so it can fit in a narrower bandwidth. 

NHK uses the full 30-megahertz sig¬ 
nal in the studio but has developed an ab¬ 
breviated version for transmission. The 
technique for compressing the signal is 
called Muse, for multiple sub-Nyquist 
sampling encoding. Unfortunately, com¬ 
pressed signals produce pictures that 
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fall short of full high-definition glory. 
Muse, for example, degrades the quality 
of rapidly moving images. Moreover, 
Muse still needs a frequency span of 
more than eight megahertz, too wide for 
U.S. channels as they now stand. 

Another signal-compression scheme, 
developed by the Del Rey Group, would 
cram a high-definition signal into six 
megahertz. This system would not 
force consumers to buy new TV sets, 
according to founder Richard Iredale; a 
conventional set tuned into a high-defi¬ 
nition broadcast would show an ordi¬ 
nary image, but sets equipped with ad¬ 
ditional electronics and a wide screen 
would display the HDTV picture. 

The Del Rey Group is a “very small 
fish in a big ocean,” concedes Iredale. 
The company hopes to profit from its in¬ 
novation by licensing it to broadcasters 
and TV manufacturers. But until stan¬ 
dards are set, most set makers are “sit¬ 
ting on the fence,” he says. 

Del Rey is not the only organization 
working on a compatible system. In Ja¬ 
pan, NEC is marketing a TV set that 
produces a distinctly superior picture 
even though it uses standard broadcast 
signals. This “improved definition” set 
works essentially by drawing every 
scan line twice, smoothing out the im¬ 
age without adding new information. 
Electronic circuitry compensates for 
motion in the scene. NEC sells a 27-inch 
improved-definition TV set for about 
$2,500. The company presumably will 
bring the set to the U.S. market once 
glitches have been worked out in Japan. 

U.S. makers will also compete. The 
David Sarnoff Research Center in 
Princeton, N.J., is promoting an idea it 
calls Advanced Compatible Television 
(ACTV). The Sarnoff Center—formerly 
RCA Laboratories and now a for-profit 
subsidiary of SRI International—is de¬ 
veloping the system under a contract 
with General Electric. The NBC televi¬ 
sion network is also involved, as it was 
part of the package when General Elec¬ 
tric bought RCA. 

Like the Del Rey system, Sarnoff s 
ACTV uses one channel to send an up¬ 
graded signal. This makes it compatible 
with existing sets. However, the results 
can’t match high-definition TV as devel¬ 
oped by NHK. Indeed, Sarnoff s effort 
reveals how far away true broadcast 
high-definition TV is. “If it weren’t for 
the pressure from the Japanese with 
Muse, we wouldn’t even be talking about 
our system yet,” admits Jim Games, 
Sarnoff s vice president for consumer 


electronics and information science. 

Sarnoff bills ACTV as a bridge be¬ 
tween today’s television and high-defi¬ 
nition TV. The system works right now 
using available channels; prototype 
hardware will be demonstrated this 
year, says Games. Eventually, a second 
TV channel would be used to broadcast 
additional picture information, which 
the set would fold into the original chan¬ 
nel to create a more detailed image. 
With the additional information sent 
over the second channel, the system 
would approach the quality of tme 
HDTV. Games says RCA has spent $45 
million on ACTV in the last decade and 
$30 million more will be needed to 
“make it real” over the next five years. 

S everal other high-definition 
schemes would require two 
channels from the start. A sys¬ 
tem from North American Phil¬ 
ips would transmit a standard televi¬ 
sion signal on one channel and high- 
definition augmentation—additional 
detail as well as the “wings” that ex¬ 
pand the square image—over a second 
channel. Existing TV sets would tune in 
to the standard channel and see an ordi¬ 
nary picture. An additional tuner on 
high-definition sets would pull in the 
high-definition channel, and extra cir¬ 
cuitry would blend the two channels. 

Philips has so far shown only comput¬ 
er simulations of its new system, but 
expects to field-test hardware by early 
next year, according to Arpad Toth, 
chief scientist at Philips Labs in Briar- 
cliff Manor, N.Y. 

Glenn of the New York Institute of 
Technology has already staged a pre¬ 
liminary demonstration of the hard¬ 
ware for a similar system. Like the Phil¬ 
ips system, Glenn’s scheme would send 
a conventional television picture over 
one channel and additional detail on a 
second channel. But Glenn’s proposal 
compresses the signal to use only half 
of the second channel, thus preserving 
scarce spectmm space. 

Glenn proposes sending the standard 
“coarse” signal at the usual 30 frames 
per second, but updating the high-defi¬ 
nition detail at a slower speed: 15 or 7/2 
frames per second. He says viewers 
will still perceive a high-quality image, 
citing tests conducted by his wife— 
New York Institute of Technology re¬ 
searcher Karen G. Glenn—indicating 
that people cannot perceive rapid 
changes in fine detail. 

Like Del Rey’s Iredale, Glenn is a 


small-time innovator in a struggle 
dominated by billion-dollar corpora¬ 
tions. But whereas Iredale is his 
group’s only employee, the New York 
Institute of Technology has a 20-per¬ 
son staff working on high-definition 
TV, with a budget of $1 million a year. 
Keller of the National Association of 
Broadcasters says that Glenn’s system 
outrates Japan’s Muse and leaves Sar- 
noff’s ACTV in the dust. 

Though attractive, the two-channel 
approach raises another problem: Most 
of the radio-frequency spectrum is al¬ 
ready spoken for. “With two channels, 
we can do really good high-definition 
TV,” says Carnes. “But right now, two 
channels aren’t available.” 

Even though HDTV is still years 
away, broadcasters have already tried 
to claim some unused UHF channels. 
These claims have resulted in a bitter 
clash with manufacturers of land mo¬ 
bile radios, which are widely used by 
police, fire, and ambulance services as 
well as by businesses ranging from piz¬ 
za parlors and taxis to railroads and 
utilities. The mobile-radio community, 
led by equipment makers such as Mo¬ 
torola, says it needs these frequencies 
to support its growing industry. 

In fact, the Federal Communications 
Commission was preparing to reallo¬ 
cate a slew of UHF frequencies for 
land-mobile use. However, stiff opposi¬ 
tion from broadcast interests con¬ 
vinced the commission to shelve the 
plan, keeping the channels open for fu¬ 
ture use by hlgh-definltion TV. Reas¬ 
signing these frequencies for mobile 
radio would be “like holding a gun to 
the head of local TV broadcasters and 
pulling the trigger,” says broadcaster 
lobbyist DePriest. 

The mobile-radio community is out¬ 
raged, however. Without the realloca¬ 
tion, big cities such as New York, Chi¬ 
cago, and Los Angeles will run out of 
frequencies in three years, says Jack- 
Richards, attorney for the Land Mobile 
Communications Council. “That’s a 
high price just to give people sharper 
Images of Laveme & Shirley," says 
Richards. 

Spurred by this conflict, the FCC be¬ 
gan last fall to assess how high-deflnl- 
tion TV would affect the need for chan¬ 
nels. The commission appointed an 
advisory committee that includes rep¬ 
resentatives of both broadcasters and 
TV-set manufacturers. The committee 
expects to issue a preliminary report 
this spring on how best to accommo- 
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date the new technology. In addition, 
the FCC has requested industry com¬ 
ment on the future of television broad¬ 
casting technology. 

Despite the FCC’s new interest, the 
battle for standards and spectrum will 
no doubt rage into the early 1990s. The 
Japanese have an Immense head start 
because they have built an operating 
system. The real test will begin in 
about two years, when high-definition 
gear using the Muse format comes out 
for consumers. No one knows how 
much people are willing to pay for a 
clearer picture, and a high-definition 
TV set may well cost several times the 
price of a conventional set. 

If a competing system arrives on the 
market, the Japanese may find them¬ 
selves paddling upstream. Muse’s ut¬ 
ter incompatibility with the current 
video format could become an alba¬ 
tross; consumers would almost certain¬ 
ly prefer high-definition programming 
in a form that ordinary TV sets can 
tune into, just as black-and-white sets 
can receive color broadcasts. 


Unfortunately, the introduction of 
HDTV is a bit more chaotic than was 
the introduction of color, which had the 
support of the country’s dominant TV 
manufacturer, RCA, and one of the ma¬ 
jor networks, NBC. No similar alliance 
exists to push high-definition TV into 
America’s living rooms; NBC, which is 
sponsoring the Sarnoff laboratory sys¬ 
tem, is now owned by GE—which no 
longer manufactures televisions. 

The Japanese will almost certainly 
introduce Muse products in the United 
States by 1990. But the sets will be ex¬ 
pensive and of limited use. Unless the 
networks start broadcasting in the 
new high-definition format, the Muse 
equipment will work to its full poten¬ 
tial only with a few leading-edge video¬ 
tapes, videodisks, and cable programs. 

However, that need not be the end of 
the story. The U.S. television business 
could assert itself with concerted ac¬ 
tion by set manufacturers, networks, 
and cable programmers. If these three 
arms of the television industry choose 
to push a format other than Muse—the 


SOURCE: HIGH TECHNOLOGY BUSINESS RESEARCH 

Glenn system, for example—Japan’s 
would-be high-definition standard 
could crumble of its own inadequacies. 
Some observers believe that the FCC 
and Congress will step in to create a 
combination system, culling the best 
features of several technologies. 

These scenarios play out only if more 
spectrum becomes available; other 
than the Sarnoff Center and the Del 
Key Group, few people believe that 
worthwhile improvements in the TV 
picture are possible if broadcasters are 
confined to the same slim channels 
they now occupy. But any move to allot 
broadcasters more frequencies will be 
vigorously opposed. The early 1990s, 
therefore, may prove to be a transition 
period during which high-definition TV 
is available on cable and pre-recorded 
tapes and disks, but not over the air. 

The day when flipping on the TV set 
brings crisp, movie-like pictures is still 
a few years off. But the players are on 
the field, the rules are taking shape, 
and the spectators are waiting in the 
stands. Stay tuned. ■ 
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■ MARKETWATCH ■ 


THE HIGH TECHNOLOGY BUSINESS LEADING 10O 


EARNINGS PER SHARE 


lATEST 12 
MONTHS' 
DEBT/ REVENUE 

EQUITY (IN 


AEROSPACE 

Boeing (BA/NYSe) 1/20 

Sequo (soab/nyse) 2/11 

Northrop (noc/nyse) 3/27 

Rohrind. (rhb/nyse) 4/24 

Sierrocin (ser/amex) 5/30 

Sequo (soaa/nyse) 6/9 

ARX (arx/nyse) 7/23 

Utd. Technol. (utx/nyse) 8/12 

Gen. Dynomics (gd/nyse) 9/4 

Mortin Morietto (me/nyse) 10/15 


46.25 .92 

59.25 NA 

30.00 .73 

20.00 .40 

5.00 .20 

56.63 1.56 

8.13 .21 

37.13 1.32 

53.75 2.27 

45.75 1.12 


-25.2 1.40 14.9 

NA .50 NA 

NE 1.20 19.2 

-20.0 — 14.0 

42.9 — 13.9 

66.0 .60 2.8 

10.5 — 8.0 

NE 1.40 8.2 

NE 1.00 5.2 

23.1 1.10 10.8 


.05 15,355.0 

NA NA 

.04 5,944.4 

.43 707.5 

.38 73.5 

.43 976.5 

.87 63.7 

.45 17,170.2 

.34 9,344.0 

.27 5,165.1 


CHEMICALS 

Mycogen (myco/nasdag) 1 /80 

Aceto (acet/nasdaq) 2/66 

Inti. Genetic (igei/nasdaq) 3/72 

Hyponex (hypx/nasoaq) 4/78 

Ausimont Comp, (aus/nyse) 5/49 

Betz Lobs (betz/nasdaq) 6/47 

Borden Chem. (bcp/nyse) 7/57 

Ethyl (ey/nyse) 8/30 

Georgio Bonded (gbfh/nasoaq) 9/73 

Ecogen (ecn/ajaex) 10/4 


47.4 

20.8 

20.0 

18.2 


8.4 

7.1 


7.00 -.14 NC 

14.50 .25 25.0 

3.00 -.08 NE 

6.50 -.11 NE 

15.63 .35 6.1 

46.75 .65 44.4 

12.88 NA NA 

20.75 .44 4.8 

3.75 .22 NE 

6.00 -.21 NE 


— NE 

.14 13.3 

— NE 

— 11.0 

.48 8.7 

1.52 18.1 


7.5 

NE 


.04 1.7 

.17 100.0 

.00 1.9 

.88 122.9 

.25 730.5 

.00 385.9 

NA NA 

.43 1,720.3 

.08 . 59.1 

.25 3.7 


COMMUNICATIONS 

TVX Broadcast (ivxg/nasoaq) 1 /65 

West. Tele, (vytlca/nasdaq) 2/SO 

ALC Comm, (alcc/nasdaq) 3/55 

West. Telecom, (vyticb/otc) 4/45 

Acton (atn/amex) 5/59 

Utd. Telcom. (ut/nyse) 6/47 

MCI (mcic/nasoao) 7/28 

TPI Enter, (tele/nasdao) 8/14 

Checkpoint Sys. (chek/nasdao) 9/5 

Eagle Telephonies (egea/nasoaq) 10/62 


3.75 -2.33 

16.25 .06 

2.25 NC 

15.25 NA 

15.75 -.18 

29.13 .23 

11.38 .15 

5.88 .02 

8.00 .10 

1.00 .01 


NE 

14.6 

NC 


NE 

-53.1 

NE 

NE 

-64.3 

-66.7 


NE 12.85 64.1 

22.3 4.92 82.3 

NE 2.39 NC 

NA NA NA 

3.3 2.18 30.8 

NE 1.56 1,812.6 

37.9 2.12 3,939.0 

NE .00 3.0 

36.4 .12 35.4 

9.1 .12 38.6 


COMPUTERS 

Comp. Identics (cion/nasoaq) 
Zitel (ZIU/NASDAO) 

CMS Enhonce. (acms/nasoaq) 
lomego (tOMG/NASOAQ) 

Rodime (rodmy/otc) 

Microoge (mka/nasdaq) 
Franklin Comp, (foos/nasoaq) 
Star Tech, (strr/nasdao) 
Compucam Sys. (byte/nasoao) 
Selecterm (setm/nasoaq) 


1/187 112.3 

2/149 50.0 

3/154 47.6 

4/81 46.3 

5/153 45.2 

6/122 42.6 

7/102 30.0 

8/116 25.0 

9/134 21.4 

10/115 21.4 


2.25 -.05 NE 

3.00 .04 NE 

4.25 .04 -33.3 

2.75 .15 400.0 

3.63 .04 NE 

6.06 .26 73.3 

14.63 .29 NE 

2.50 .02 -33.3 

2.50 -.07 NE 

4.25 .08 -27.3 


NE .00 11.8 

37.5 .09 18.0 

20.2 .00 110.9 

NE .13 89.4 

NE .06 71.8 

7.4 .27 218.7 

38.5 .47 39.5 

20.8 3.50 42.1 

NE .61 2.1 

NM .00 23.5 


DRUG MANUFAaURERS 

Duromed Phor. (drmd/nasdao) 
Ventrex Labs (vtrx/nasdaq) 
Cooper Devel. (bugs/nasdaq) 
Pharmacontrol (phar/nasdaq) 
Sterling Drug (sty/nyse) 

InCStOr (ISR/AMEX) 

Biotechnica Int. (biot/nasoao) 
Rorer Group (ror/nyse) 

App. Bioscience (apbi/nasoaq) 
E Z EM (ezem/nasdaq) 


1/85 89.1 

2/15 66.0 

3/76 58.1 

4/31 57.1 

5/28 55.6 

6/58 52.1 

7/70 45.5 

8/52 32.0 

9/25 28.9 

10/68 27.2 


4.50 

1.56 

12.25 

2.75 

88.50 
4.00 
4.00 

49.50 
12.25 
12.25 


-.03 

-1.62 

-.42 

1.03 

NC 

-.50 

.62 


-100.0 

NE 

NE 

NE 

18.4 

NC 

NE 

NE 

64.3 

60.0 


NE .94 20.3 

NE .17 11.6 

NE 5.37 .1 

NE 2.40 7.7 

26.6 .21 2,232.1 

44.4 .12 NC 

NE 2.97 5.7 

42.3 1.14 916.7 

15.3 4.66 30.8 

15.1 .00 54.1 
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The following ore the 10 companies in 

NA = Not available NE = Negative eomings 

RANK 

COMPANY THIS MONTH/ 

(SYMBOl/EXCHANGE) UST MONTH 

each of 10 industries that had the highest stock gain o 

NC = Not calculable NM = No meaningful figure 

IHrpp'n^F EARNINGS PER SHARE 

LAST aOSING 

MONTH PRICE LAST QUARTER CHANGE FROM 

(%) ($) ($) 1 YEAR AGO 

ver the previous month (figures as 

DEBT/ 

LATEST EQUITY 

DIVIDEND ($) P/E RATIO RATIO 

of 2/4/88). 

LATEST 12 
MONTHS' 
REVENUE 
(IN 

MIUIONS) 

ELECTRONICS 

Eldec (dctc/nasdaq) 

1/167 

126 

1 2.69 

44 

NC 

— 

NE 

06 

8. 

6 

New Century Ent. (nucp/nasdaq] 

2/57 

119 

0 1.38 

49 

NE 

— 

NE 1 

55 

34. 

1 

Margaux (mrgx/nasdao) 

3/222 

47 

2 1.56 

09 

NE 

— 

NE 

23 

17 

9 

Robotic Vision (robv/nasoao) 

4/228 

44 

4 4.88 

00 

NE 

_ 

NM 

00 

14 

8 

Astrocom (acom/nasdaq) 

5/242 

44 

0 1.44 

04 

-100.0 


NE 

26 

12 

1 

Tech. Comm, (icco/nasoaq) 

6/100 

42 

9 5.00 

18 

NE 

— 

55.6 

00 

3 

3 

Polk Audio (POtK/NASDAO) 

7/202 

38 

9 6.25 

16 

33.3 

— 

9.8 

00 

19 

0 

Index (tox/amex) 

8/142 

38 

9 4.00 

09 

50.0 


NE 7 

64 

19 

8 

Lowronce Elec, (ieix/nasoaq) 

9/216 

38 

5 4.50 

32 

-100.0 

— 

23.7 

07 

41 

3 

Circon (ccon/nasdaq) 

10/146 

37 

7 4.13 

06 

NE 

- 

NE 

32 

41 

4 

HEALTH 

Genetic Lob (genl/nasdaq) 

1/107 

77 

0 2.00 

08 

NE 

_ 

20.0 

19 

4.0 

Electro Catheter (ecth/nasoaq) 

2/114 

61 

3 3.63 

04 

NE 


NE 

00 

8.5 

Diosonics (dwc/nasoaq) 

3/39 

53 

2 2.88 

04 

100.0 

— 

NE 

41 

258 

.6 

Phoenix Med. (phnx/nasdaq) 

4/67 

50 

0 10.50 

11 

NE 


31.8 

89 

12.6 

Mono. Antibod. (mabs/nasoaq) 

5/81 

46 

9 3.13 

33 

NE 

_ 

NE 

07 

5.6 

Inmed (nmeoe/nasdaq) 

6/110 

42 

9 2.50 

23 

NE 

— 

NE 

39 

9 

.0 

Electro Nucleonic (enuc/nasdaq) 

7/102 

39 

3 9.75 

03 

NE 

__ 

NE 

25 

66.5 

VeStOr (VStR/NASOAQ) 

8/96 

38 

9 6.25 

18 

NE 

_ 

NE 

00 

2.2 

Dento Med. (otmd/nasoaq) 

9/71 

35 

2 1.69 

02 

NE 

_ 

NE 

00 


.1 

Everest & Jen. (ew/aeaex) 

10/104 

34 

9 11.13 

01 

-100.0 

.10 

NM 

52 

203, 

4 

METALS FABRICATION 

Struthers Wells (suw/amex) 

1/41 

58 

7 1.00 

01 

NE 

— 

NE 

.28 

10.7 

Howell Ind. (how/aakx) 

2/37 

52 

2 25.50 1 

14 

70.1 

.50 

7.3 

.06 

45.2 

Edgecomb (edgc/nasdao) 

3/40 

47 

1 3.50 

06 

NE 

— 

NE 3,318.54 

545.5 

Moog (mogb/amex) 

4/24 

34 

6 14.13 

NA 

NA 

.20 

NA 

NA 

NA 

Exposoic Ind. (expo/nasoaq) 

5/22 

33 

3 12.50 

53 

89.3 

.24 

7.7 

99 

193.3 

Groff Ind. (grof/nasoaq) 

6/33 

30 

0 13.00 

46 

187.5 

.16 

13.5 

00 

34. 


Cronus Ind. (crns/nasdaq) 

7/16 

29 

8 13.63 

10 

-98.2 

— 

NE 

20 

42.5 

Sifco Ind. (siE/AAiEx) 

8/18 

26 

2 9.63 

31 

342.9 

.15 

8.1 

37 

67.3 

Metex (Mtx/AMEx) 

9/35 

23 

3 9.25 

18 

80.0 

— 

9.2 

21 

29.9 

Met-Coil Sys. (mets/nasdao) 

10/31 

22 

4 4.75 

26 

NE 

.12 

15.3 

64 

51.3 

SCIENTIFIC AND ELEaRONIC INSTRUMENTS 

Galileo Elec, (gaeo/nasdaq) 1 /93 

40 

7 9.50 

03 

-75.0 


16.7 

00 

35.8 

Micron Prods, (pmr/amex) 

2/84 

39 

9 2.63 

06 

.0 

— 

11.9 

21 

4.0 

FBX (fbxc/nasdaq) 

3/99 

38 

1 1.56 

03 

-100.0 


39.1 

17 

13. 


Photronics (phoi/nasoao) 

4/74 

37 

7 5.00 

13 

-23.5 


6.8 

73 

14.3 

IRT (IX/AMEX) 

5/16 

37 

5 2.75 

35 

NC 

— 

NE 1 

62 

38. 


Ponotech R&D (phic/nasdaq) 

6/69 

30 

2 1.38 

04 

NE 


NE 

35 

13. 


Vonzetti Sys. (vanz/nasoao) 

7/91 

26 

8 1.75 

04 

NE 

_ 

NE 

25 

3.5 

Bear Auto Svc. (bear/nasdaq) 

8/26 

25 

0 5.00 

26 

-100.0 

— 

83.3 

63 

88.3 

Brinkmonn Inst, (brik/nasdao) 

9/67 

23 

7 9.75 

36 

111.8 

— 

11.3 

00 

63. 


MTS Sys. (mtsc/nasdaq) 

10/85 

17 

7 18.25 

27 

107.7 

.24 

43.5 

23 

113. 

6 

SOFTWARE AND DATA PROCESSING 

Bio Logic Sys. (bisc/nasdaq) 1/61 

43 

8 5.75 

09 

80.0 


21.3 

22 

7.9 ' 

Intermetrics (iMEt/NASOAO) 

2/104 

38 

9 4.00 

10 

233.3 


14.3 

13 

47.0 

Scitex (scixf/nasdaq) 

3/118 

35 

2 2.88 

09 

NE 

— 

NE 

26 



Scientific Sys. (sssv/nasdao) 

4/81 

33, 

0 2.50 

03 

50.0 

— 

16.7 

11 

12.1 

CycoreSys. (cvcr/nasdaq) 

5/113 

29 

2 7.75 

19 

46.2 

— 

14.4 

15 

64. 


Ask Comp. Sys. (asxi/nasdao) 

6/85 

28 

6 10.13 

18 

20.0 

— 

15.6 

01 

115. 


Gen. Computer (gccc/nasdao) 

7/100 

28 

6 11.25 

04 

NE 


21.2 

00 

16. 


CMX (CXC/AI«EX) 

8/135 

28 

4 1.13 

03 

50.0 

— 

10.2 

26 

12.6 

Pento Sys. Int. (psu/orc) 

9/137 

22 

7 2.00 

08 

300.0 

— 

NE 

13 

21.2 

Computroc (ub/aaaex) 

10/54 

21 

7 2.13 

17 

-100.0 

.07 

NE 

11 

7.7 • 
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New Pagers 
Put a Mailbox 
In¥)urPbcket 

Advances in pager technology prompt renewed interest 
from telecommunications entrepreneurs 


BY ALAN A. REITER 


T he stock market starts to 
plummet and your broker is 
trying desperately to reach 
you, but you’ve just left for a 
leisurely lunch. 

Your company can grab a $l-million 
sales order if you approve the financing 
today, but for the next two hours you’ll 
be driving to an appointment in a neigh¬ 
boring state. 

The fan in your chicken coop just 
failed and unless it’s fixed in less than 
an hour, all 10,000 chickens will die of 
heat stroke. 

If only you had known. 

With an alphanumeric radio pager, 
you could have known. 

Alphanumeric pagers, the most so¬ 
phisticated type of “beeper,” are just 
beginning to capture the attention of 
telecommunications entrepreneurs. Al¬ 
though these “alpha” pagers still repre¬ 
sent the smallest segment of the $1.5- 
billion radio-paging market, 
the sophisticated devices can 
do much more than alert peo¬ 
ple to call the office. 

Most observers agree that 
the range of possible applica¬ 
tions for alpha pagers has 
hardly been scratched. The 
promise of the devices rests on 
their unparalleled ability to 
handle messages and on their 
flexibility. Unlike simpler 
pagers, alpha pagers can take 


detailed messages, receive information 
automatically from remote databases, 
and monitor the status of equipment. 
Essentially, the devices let people carry 
an electronic mailbox in their pocket. 

“I think the market has not yet un¬ 
derstood the benefits of alphanumeric 
[paging],” says Bob Spargo, Motorola’s 
director of marketing for the subscrib¬ 
er paging market. 

When Motorola introduced the first 
alpha pager, Optrx, to the U.S. market 
in 1983, the company assumed it would 
be used in the same way as other 
pagers. But the product met a cool re¬ 
ception; traditional pager users found 
they didn’t need the text messages it of¬ 
fered. “People are not willing to pay 50 
percent more just to see words,” 
Spargo says. “But they will pay 100 to 
200 percent more for information...We 
just don’t know what.” 

The farther business people stray 


from the office, the more they need de¬ 
tailed Information, says Larry Ander¬ 
son, national marketing manager for 
Metrocast, the first national paging ser¬ 
vice to offer alphanumeric pagers. The 
typical Metrocast subscriber is male, 40 
to 50 years old, with an annual income 
of at least $50,000. Unlike local paging 
subscribers, most nationwide custom¬ 
ers hold top management positions and 
at least 50 percent have never used a 
pager before, notes Anderson. For this 
type of upscale subscriber, he says, “al¬ 
phanumeric is the future of nationwide 
paging.” 

But despite its advantages, alphanu¬ 
meric paging has been considered the 
black sheep of the paging industry. Al¬ 
pha pagers comprise less than 1 percent 
of the market, or about 52,000 units. 
Revenues from these devices approach 
$25 million per year. 

One reason alpha pagers represent 
such a small share of the over¬ 
all paging market is that they 
are harder to sell than simpler 
pagers. Alpha pagers weigh 
an ounce or two more and are 
somewhat larger than other 
pagers, and they’re much 
more expensive. The least ex¬ 
pensive type of beeper 
pager—a “tone-only” unit— 
sells for $49 to $150; alpha 
pagers cost about $375 to $475. 
A lease-and-service contract 


AlPHA-PAGER MAKERS 


1301 E. Algonquin Rd. 
Schaumburg, 11 60196 
(312) 397-1000 


4936 W. Rosecrons Ave. Box 458 

Hawthorne, CA 90250 Maitland, U 32751 

(213) 973-2071 (305) 740-6655 


1 Cornell Parkway 1 Panasonic Way 

Springfield, NJ 07081 Secaucus, NJ 07094 

(201) 467-1800 (201) 348-7000 
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for a beeper pager costs about $10 to 
$15 per month, but leasing and service 
charges for alpha pagers can run al¬ 
most four times that, from $35 to $45 
per month. The high service fees result 
from alpha pagers’ hunger for band¬ 
width. Paging companies can fit 100,000 
to 150,000 beeper pagers on one chan¬ 
nel, but only about one-tenth that num¬ 
ber of alphanumeric pagers. The more 
advanced devices “get to be airtime 
hogs if you’re sending a lot of data of¬ 
ten,” says Stan Sech, senior vice presi¬ 
dent and general manager of Graphic 
Scanning’s paging division. As a result, 
many paging operators resist 
offering alpha pagers, and 
customers often find it hard to 
obtain voice paging in crowd¬ 
ed metropolitan markets. 

But perhaps the biggest im¬ 
pediment to the growth of al¬ 
phanumeric paging is the rela¬ 
tive inconvenience of entering 
messages. 

With simpler pagers, callers 
can use a standard touch-tone 
phone to send a beep, relay a 


SYSTEM 



Philips 

MultHoiw 

NEC 


voice message, or enter a phone num¬ 
ber. The information travels over phone 
lines from the telephone to the paging 
company’s terminal. The terminal then 
sends the page to an antenna, which 
broadcasts it to the pager. 

However, to send alphanumeric mes¬ 
sages callers generally need access to a 
computer keyboard or operator assis¬ 
tance. (One company, UniPage of De- 
Soto, Tex., sells a paging terminal that 
lets callers send alphanumeric mes¬ 
sages by using the telephone’s keypad 
along with the * and # keys. The sys¬ 
tem, meant for occasional use or emer- 


AlPHA-PAGER FEATURES 


1,984 

1,000 




gency situations, is too awkward for 
daily use.) 

In the simplest method, used by ser¬ 
vice providers such as Metrocast, call¬ 
ers contact the paging company, where 
an operator types the message into a 
computer system. But relaying a mes¬ 
sage through an operator is expensive 
for the paging company, and that cost 
gets passed on to customers. Subscrib¬ 
ers who buy Metrocast’s $450 pager 
also pay $35 to $50 per month for unlim¬ 
ited numeric messages. Subscribers 
who lease the pager pay a monthly fee 
of $50 to $70. The additional charge for 
alphanumeric messages aver¬ 
ages $15 to $20 a month. 

Many paging companies 
find operators “a labor-inten¬ 
sive headache,” says Graphic 
Scanning’s Sech. As a result, 
more and more companies are 
supplying customers with 
telecommunications software 
for their personal computers. 

Metriplex Systems of Cam¬ 
bridge, Mass., is a pioneer in 
developing software for alpha 
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pagers. The company was founded by 
brothers Marc and Steve Stutman. 
Marc Stutman first started thinking 
about paging when he lost a potential 
$8,000 profit in the options market be¬ 
cause his broker couldn’t reach him. Af¬ 
ter determining that the major techni¬ 
cal stumbling block to alphanumeric 
paging was a lack of easy-to-use com¬ 
munications software, the Stutmans de¬ 
veloped a program called PcPage that 
lets users send messages from IBM PC- 
compatible computers to a paging com¬ 
pany’s terminal. Metriplex has sold 
more than a thousand copies of the $195 
program. Another company, Fitzgerald 
Telecommunications of Euclid, Ohio, of¬ 
fers a similar $69 program for IBM PC 
and compatible computers. 

For big customers, direct communi¬ 
cation makes a lot of sense. Roger Al¬ 
ley, priority-accounts manager for Dial 
Page of Charlotte, N.C., says his com¬ 
pany has about 400 alpha-pager cus¬ 
tomers on the system—in large part be¬ 
cause of PcPage. Alley calls alpha 
paging “a radically new way to commu¬ 
nicate.” 

One of Dial Page’s largest alpha us¬ 
ers is Coca-Cola Bottling Consolidated. 
Kevin Black, an area route manager for 
Coca-Cola, says alpha paging has im¬ 
proved the efficiency of deliveries by 10 
percent. Sales have increased because 
customers know items will be delivered 
when promised, or faster. Black says. 

Coke dispatchers take customer or¬ 
ders over the phone and then transmit 
the customer’s identification number, 
product code, and order to the delivery 
truck. Black says the alpha receivers 
are far superior to the tone-and-voice 
units the company used to use; road 
noise often drowned out the voice mes¬ 
sage. Alpha units are also safer. Be¬ 
cause the pager stores the data, drivers 
don’t have to take their eyes off the 
road to write down the information. 

Black also gives his pager number to 
customers so they can reach him quick¬ 
ly. “To me, it’s a godsend,” he says. 
“I’ve never been more satisfied with 
any communications tool.” 

Alphanumeric pagers lend them¬ 
selves to broadcast applications as well, 
with the transmission of financial infor¬ 
mation offering the biggest opportuni¬ 
ty. Supplying financial information rep¬ 
resents an entirely new market niche 
for the radio-paging industry. 

Metriplex, which expects to be an $8- 
million company by the end of the year, 
has developed software called Portfolio 


Plus that lets brokers provide financial 
quotations for clients. The personal- 
computer package automatically taps 
databases of financial information to 
provide quotes on stocks, commodities, 
options, and other items. The service 
costs the customer between $80 and 
$250 per month. 

Broker Bill Wiseman of E.F. Hutton 
in Boston uses the system to stay in 
contact with clients. Wiseman says it 
reduces a great deal of stress when try¬ 
ing to contact them and adds an 
element of fairness. With the paging 
system, he can contact clients simulta¬ 
neously and avoid accusations of play¬ 
ing favorites with news of the market. 

Denver-based Intelligent Quotations 
began testing a similar stock service 
last year and plans to provide commer¬ 
cial service early this year. President 
Dennis Roland says the company’s 
standard service will be cheaper and i 

will provide data on as many as eight se¬ 
curities, updated eight times a day. 

Intelligent Quotations plans to sell 
this basic service to paging companies 
for a monthly fee of $15 to $25 per user. 

But subscribers will also have to pay an 
additional $5 per month for each market 
monitored, and paging operators can 
mark up the service at their discretion. 

Another popular service is expected 
to be transmitting sports scores. Beep¬ 
er Plus of Las Vegas has about 2,000 
subscribers to its Sports Page service in 
about 10 states, says Bill Nelson, one of 
the founders. The service updates as 
many as 80 games every five minutes 
and uses Motorola PMR2000 pagers, 
which subscribers buy for $300 to $395, 
depending on location. Users also pay a 
monthly fee of $45 to $65, says general 
manager Maria Fleming. She expects 
the number of Sports Page customers 
to double by the end of the year. 

One fan of the service is California ’ 

sportscaster Larry Kahn. “It provides a < 

lot of information,” says Kahn, who 
adds that the data is often more current 
than that of other sports services. 

Beeper Plus is also testing a consum¬ 
er-oriented alphanumeric package. Nel¬ 
son says the service, which should be 
available by mid-1988, will include at 
least four services for less than $10 per 
month. The services will include market 
reports, news headlines, and weather. 

Omni Communications of Lynn, 

Mass., a radio common carrier with 
more than 51,000 pagers in the field, is 
taking this package concept a step fur¬ 
ther. Omni began testing a sports-data 
















HOW THE NEW PAGERS WORK 


A lphanumeric pagers are the peak of pager technol¬ 
ogy. Their predecessors are tone pagers that sup¬ 
ply only a beep, tone-and-voice devices that let call¬ 
ers send a spoken message along with the beep, and 
numeric-display pagers that accept only phone numbers. 
These earlier types currently own 99 percent of the paging 
market; alphanumeric models that can display numbers 
and letters are just getting started. But the ability of al¬ 
pha models to act as electronic mailboxes gives them the 
potential to eventually dominate the market. 

Pagers have been shrinking ever since they were intro¬ 
duced, but alpha pagers are larger than their simpler cous¬ 
ins and weigh 8/2 to 5 ounces. Alpha units can store 416 to 
1,984 characters, more than a page of text. 

Most alpha pagers are designed to receive various 
types of messages from different sources, so most high- 
end models divide their memory space into “mail¬ 
boxes,” each holding a message. 

When all the mailboxes are filled, 
the next message replaces the old¬ 
est message. Some pagers have 
several “protected mailboxes” that 
cannot be automatically erased. 

Several kinds of service compa¬ 
nies send messages to pagers. These 
services vary from local companies 
with one transmitter covering 20 or 30 
miles to regional outfits with dozens of 
transmitters covering several states. 


Several nationwide companies offer paging from coast to 
coast, but coverage consists of service “islands” that 
leave many gaps. 

Most paging services are simple to use. For a tone-only 
page, callers dial the service’s phone number, listen for 
the beep, and hang up. For a tone-and-voice page, callers 
listen for the beep, speak for six to ten seconds, and hang 
up after the cutoff tone. Sending a numeric page involves 
listening for the beep and using the telephone keypad to 
enter the number. Alpha pagers generally require callers 
to enter the message on a computer terminal, or relay the 
message through the service’s operator. 

Regardless of pager type, telephone lines deliver the 
message to the paging company’s terminal. After the ter¬ 
minal identifies the pager number as being in service, it 
places the page in a queue and transmits 
the message to one or more antennas that 
broadcast the information on the FM 
band. A special address, or cap code, in 
the message alerts the particular pager 
to receive the message. 

Most paging broadcast systems 
analog, but the greater speed of 
digital broadcasts is making them 
increasingly popular. Digital 
broadcasts are also easier to inte¬ 
grate into other telecommunica¬ 
tions services, especially data com¬ 
munications. 



transmission service in the Boston area 
in September, and president Anthony 
DiCroce expects to offer the service 
commercially in the Boston, New York, 
and Baltimore/Washington markets 
later this year. But sports is only part of 
DiCroce’s plan. He compares alphanu¬ 
meric paging to the cable-TV industry 
and expects to offer customers a vari¬ 
ety of services combined into package 
deals at a special price. 

Despite the optimism about such ser¬ 
vices, another Las Vegas company, 
MiniScoreboard, decided to suspend op¬ 
eration of its sports-information service 
last year, says director of engineering 
Andy Pope. The company hopes to reen¬ 
ter the market on a national basis if it 
can strike appropriate deals with a na¬ 
tional operation or local providers. 

Electronic monitoring is not as glam¬ 
orous as financial Information or 
sports, but it might develop into at least 
as important a business for the paging 
industry. Currently, remote sensors in 
offices, factories, farms, and power 
plants watch over heating and air-condi¬ 
tioning systems. Industrial processes. 


and security monitors. When these sen¬ 
sors detect a change, they could trans¬ 
mit a signal to send a preprogrammed 
alphanumeric message to a pager. 

PageWatch, a division of Scarsdale 
Security Systems in Mamaroneck, 
N.Y., recently announced an alarm¬ 
monitoring system that uses pagers. 
When a sensor sends an alarm over tele¬ 
phone lines to PageWatch’s computer. 


the system sends a stored message to 
the paging company’s terminal for 
transmission to a pager. 

Another service, from Zetron of 
Bellevue, Wash., will use a similar sys¬ 
tem to send voice messages to two-way 
radios. The service, called SentriPage, 
could also send preprogrammed alpha¬ 
numeric messages to pagers. 

Despite the proliferation of new ap- 
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THE FUTURE OF PAGING 


he first page was supposedly received by a doctor 
on a golf course in 1950. 

Whether this industry legend is true or not, doc¬ 
tors remain prime subscribers to paging services. Other 
major users include salespeople, real-estate agents, con¬ 
struction workers, repair technicians, couriers, police offi¬ 
cers, and firefighters. Dentists with offices in shopping 
malls give pagers to waiting patients so they can shop un¬ 
til called by the beep. Worried fathers-to-be lease pagers 
so their wives can tell them it’s time to rush to the hospital. 
Patients awaiting transplants may carry pagers for 
months, longing for the tone that means a donor organ is 
available. Pagers have even entered the seamier side of 
the “business world,” where prostitutes and drug dealers 
are frequent subscribers. 

Since that first page on the links, the paging industry 
has grown to include more than 6.5 million units in service 
over systems owned by telephone companies, private car¬ 
riers, and radio common-carriers, according to the consult¬ 
ing firm Arthur D. Little. Based on an average $20 per 
month charge to consumers for equipment leasing and 
service, radio paging has become a $1.56 billion industry. 

U.S. paging companies have established offices in more 
than 1,300 locations serving more than 4,900 cities and 
towns, according to Telocator Network of America, a pag¬ 
ing and cellular-telephone trade association in Washing¬ 
ton. But as paging use has grown, the number of paging 
companies has shrunk. Once the province of small outfits, 
the Bell operating companies and other telephone-indus¬ 
try giants have been snapping up local paging operations 
left and right. Observers say this consolidation will proba¬ 
bly continue, because the top five paging-service compa¬ 


nies still hold only about a third of the total market. 

Prices have also been falling, prompting paging compa¬ 
nies to offer more advanced services to maintain profit mar¬ 
gins. In one common strategy, local and regional vendors 
work together to extend paging service across wider areas. 

The industry’s future may depend on its ability to inte¬ 
grate pagers with other communication technologies such 
as voice mail, electronic mail, and facsimile machines. 
Among the companies developing systems to do just that is 
Washington’s National Satellite Paging, which has signed 
an agreement with GeoNet Mailbox Systems of Alexan¬ 
dria, Va., to offer electronic mail to National’s subscribers. 
Also, Metriplex Systems has teamed with Stratus Comput¬ 
er of Marlboro, Mass., to develop a paging switch to inte¬ 
grate mobile and fixed voice and data services. 

When integration is complete, subscribers will be able 
to receive messages in several ways. For example, person¬ 
al-computer users could send a text message to the sub¬ 
scriber’s general-purpose mailbox, which would store it 
both as text and as a digitized voice. The mailbox would 
automatically transmit the text version to the subscriber’s 
alpha pager. Subscribers without their pagers could 
phone the mailbox and hear the voice-synthesized version. 
The message could also be accessed with another personal 
computer or sent to a fax machine. 

On the consumer side, later this year AT&E Corp. of San 
Francisco and Japanese watchmaker Hattori Seiko plan to 
unveil a long-delayed prototype of an inexpensive numeric 
pager built into a wristwatch. AT&E has been working 
with radio stations across the country to develop a paging 
system that would exploit unused parts of the station’s ra¬ 
dio frequency to deliver messages. 



Metroimdio Paging 
(owned by 
Southwestern Bell) 
500 Plaza Dr. 
Secoucus, NJ 0709 
(201) 330-3930 


Mabile Cammunkatians 
Corporalioa of America 
1720 Capitol Towers 
Building 

Jackson, MS 39201 
(501) 969-1200 


PacTel Paging 
12221 Merit Dr. 
Dallas, TX 75251 
(214) 991-9501 


Graphic Scanning 
329 Alfred Ave. 
Teaneck, NJ 07666 
(201) 837-5100 


Paging Network 
4965 Preston Pork 
Boulevard 
Plano, TX 75075 
(214) 985-4100 


plications for alpha paging, market 
growth has been relatively slow. Until 
potential users recognize that the de¬ 
vices do not work the way traditional 
pagers do, few will be convinced that al¬ 
pha pagers are worth the extra ex¬ 
pense. Worse, many paging companies 
do not realize they are dealing with a to¬ 
tally different market, and have be¬ 
come disillusioned with the slow 
growth in alpha pagers. 

But as understanding grows, alpha 
pagers will find acceptance tapping da¬ 
tabases and acting as mobile message 
systems for both executives and techni¬ 
cians. Executives can’t be bothered call¬ 
ing back; they need information they 
can use immediately. Technicians need 
an easy, flexible way to get detailed in¬ 
formation in the field. Only alphanu¬ 
meric paging can provide that informa¬ 
tion at a reasonable price. ■ 


Alan A. Reiter is a journalist who spe¬ 
cializes in mobile telecommunications. 
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Companies Profit 
From 

Sounds of Silence 

Active noise-control technology promises to quiet 
an increasingly noisy world 


BY FRANCESCA LUNZER 



M/ M/ hen pilots 

■f Dick Rutan and 

* * Jeana Yeager flew 

the Voyager nonstop around the world 
in 1986, they had to scrimp on space, 
food, and sleep, but not on quiet. The 
two wore communications headsets 
that generated mirror-image sound 
waves to cancel out the roaring noise of 
the Voyager’s engine. The result? “A 
more bearable cockpit,” says Rutan. 

At least five companies are 
working on devices that use 
this technology, called active 
noise control, to silence low- 
frequency noises that range 
from the rumble of an engine 
to the intense vibration of in¬ 
dustrial fans. 

Basically, active noise con¬ 
trol uses a microphone to sam¬ 
ple the sound waves of the of¬ 
fending noise. A computer 
processes this information 
and creates a signal that is the 
exact opposite of the noise sig¬ 
nal. A speaker broadcasts this 
mirror-image sound wave, and 
when the two waves meet they 
cancel each other out, produc¬ 
ing silence. Such systems 
work best against low-fre¬ 


quency noise that occurs in a repetitive 
pattern, but research continues on sys¬ 
tems that can quiet any sound or vibra¬ 
tion. At its best, active noise control re¬ 
duces unwanted din while letting 
people hear desirable sounds such as 
conversation. 

Active noise control represents a dra¬ 
matic step beyond passive attempts to 
deal with noise. The $300-million pas- 
sive-noise-control industry aims to muf- 


from Bose on Voyager’s nonstop flight around the world. 


fie sound with padding made from ma¬ 
terials such as fiberglass and acoustic 
foam. Although padding works well 
against high-frequency noise, it is less 
effective against the low-frequency 
drone produced by air conditioners and 
power-station transformers. Also, pad¬ 
ding can decrease performance and add 
weight to cars or airplanes. 

The developers of active noise control 
think their solution to this age-old prob¬ 
lem could bring in more than 
$100 million by the early 1990s, 
though total sales were less 
than $1 million last year. Sev¬ 
eral small specialty companies 
have been formed to explore 
the potential of active noise 
control, and larger corpora¬ 
tions are also considering the 
technology for use in their 
own businesses. For example, 
acoustics engineers at Gener¬ 
al Motors and Boeing are con¬ 
ducting research on using ac¬ 
tive noise control to quiet 
vehicles and aircraft. 

In the long run, reducing in¬ 
dustrial noise will probably be | 
the most lucrative market for S 
active noise-control systems. 
That market divides into vibra- 
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FIGHTING NOISE WITH NOISE 


A ctive noise control was first demonstrated in the 
laboratory in the 1930s, but it took modern comput¬ 
ing power to provide the precision necessary to 
make the concept feasible. 

The process takes advantage of the fact that all sounds 
consist of vibrating air molecules, and these vibrations 
take the form of relatively orderly waves composed of 
clearly defined peaks and troughs. Active noise-cancella¬ 
tion systems produce a mirror image of the noise sound 
wave, matching the peaks with troughs and the troughs 
with peaks. When the waves are added together the peaks 
cancel the troughs and vice versa, eliminating the noise. 

A typical system has three basic 
components: a microphone to pick up 
the noise or vibration and send the 
signal to the computer, a controller 
to process the noise signal and cre¬ 
ate the antinoise signal, and a speak¬ 
er or other transducer to project the 
antinoise signal. 

The microphone detects the noise 
and sends information about the 
sound wave to the controller, usually 
a computer, which creates a model of 
the wave and generates an antinoise 
signal with the exact opposite pat¬ 
tern. When the speaker broadcasts 




the antinoise wave, the two waves cancel each other out, 
producing silence. 

But to completely cancel a sound wave, the anti-wave 
has to mirror the noise wave perfectly and has to be exact¬ 
ly 180 degrees out of phase with the original sound so that 
its peaks hit the original wave’s troughs. If the two waves 
don’t dovetail precisely, the system will produce more 
noise, not less. 

Theoretically, active noise control can deal with any 
sound, but today’s technology is most effective on low-fre¬ 
quency noises, below 600 hertz. Fortunately, these are the 
noises that confound passive systems such as padding 
with acoustic foam and fiberglass. 

Conversely, active noise-control 
systems have problems with high- 
frequency sounds, because the 
peaks and troughs of a high-pitched 
sound occur much more quickly. For 
example, a system from Digisonix 
samples sounds about 1,000 times 
per second—not nearly fast enough 
to handle high-frequency sounds 
that may vibrate 20,000 times per 
second. As the technology improves, 
newer active noise-control systems 
will be able to cancel high-frequency 
sounds more effectively. 


tion control, designed to reduce defects 
in goods such as photographic film, and 
industrial noise reduction, according to 
researcher William Lederer, president 
of Minotaur Capital Management. 

But so far, only about 20 industrial 
units have been sold, at about $10,000 
each. Most businesses seem to be wait¬ 
ing to see exactly what the Industrial si¬ 
lencers can do and how much money 
they can save before committing to the 
new technology. “Plant managers and 
engineers are very interested,’’ says Le¬ 
derer, “but the people in the noise-con¬ 
trol industry have to educate end users 
about how the technology fits in.” 

As the industrial market slowly ramps 
up, active noise control should enjoy its 
first success supplying communications 
headsets for pilots. Three companies— 
two British and one American—expect 
to introduce headsets in the United 
States later this year. Racal Acoustics 
Ltd. has already begun selling its head¬ 
sets to foreign military buyers. Bose 
Corp. and Helmets Limited expect to be¬ 
gin selling headsets later this year. All 
three companies say active noise-control 
headsets that include communications 
capabilities will cost between $500 and 


$600, about $150 more than conventional 
communications headsets. 

B ose, which made the headsets 
worn by Rutan and Yeager 
aboard Voyager, was found¬ 
ed in 1964 and is well known 
for its high-fidelity stereo speakers. 
Bose has been working on noise-control 
technology since the late 1970s. 

“Bose presented a proposal to the Air 
Force in the early 1980s, just when the 
Air Force was looking to either develop 
it themselves or find a contractor,” re¬ 
calls Richard McKinley, a biomedical 
engineer at the Wright Patterson Air 
Force Base’s Armstrong Aerospace 
Medical Research Laboratories near 
Dayton, Ohio. The U.S. Air Force re¬ 
quires hearing-protection equipment in 
aircraft that produce more than 84 deci¬ 
bels—slightly louder than a busy street 
corner. The noise level in a typical fight¬ 
er can reach 105 decibels. 

Bose headsets use a microphone to 
monitor the noise level inside the ear- 
cup. The headsets compare outside 
noise with the sounds wearers indicate 
they want to hear—radio communica¬ 
tions, for example. The headsets then 


create mirror images of the difference, 
cancelling out the unwanted noise. This 
cancellation, effective from 30 hertz 
(low C on a pipe organ) to 1,000 hertz (a 
tea-kettle whistle), reduces noise by 10 
to 18 decibels, which Bose project-man¬ 
ager Dan Gauger says represents a re¬ 
duction of about 50 to 80 percent of per¬ 
ceived noise in the cockpit. 

The military should be an important 
market for active noise control, because 
military planes tend to be louder than 
commercial airliners. Also, military pi¬ 
lots generally sit just above the en¬ 
gines, which makes the cockpit even 
noisier. Padding the plane could help,' 
but military designers don’t like the 
added weight. Padding the pilot’s hel¬ 
met also adds weight—10 to 15 pounds, 
according to McKinley. The Bose head¬ 
set weighs just over a pound. 

The commercial market may be a 
harder sell. According to Bose’s Gauger, 
commercial pilots show interest in the 
technology, but the Federal Aviation Ad¬ 
ministration requires malfunction alarms 
to send warnings through cockpit speak¬ 
ers, not headsets. “That makes commer¬ 
cial pilots wary about wearing anything 
that might keep them from hearing 
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the warning noises,” says Gauger. 

Bose isn’t counting on aviation as the 
sole market for its headsets, even 
though initial sales will focus on pilots. 
Bose hopes to eventually sell more than 
half of its headphones to other workers 
in noise-filled environments, including 
industrial plants. Because headsets for 
these applications would not need com¬ 
munications capabilities, they would 
cost about $400 each. 

Headsets will come first, but several 
companies have made progress toward 
using active noise control in environ¬ 
mental systems. Nelson Industries of 
Stoughton, Wis., began marketing its 
digital sound-cancellation systems last 
June and formed its Digisonix division 
in September. The Digisonix system is 
designed to cancel low-frequency noise 
from industrial fans or central heating 
and air-conditioning equipment before 
it escapes through pipes or ducts. The 
system quiets sounds from 20 to 400 
hertz and cuts sound levels at the 
source from 135 decibels to about 100 
decibels, similar to the level heard when 
riding a subway train. 

Digisonix places a microphone in a 
duct or pipe to sense the noise, and a 
speaker farther along the pipe emits 
the antinoise signal to cancel the noise 
before it can get out. 

The price range is $4,000 to $40,000, 
depending on the size of the area to be 
quieted. According to Digisonix general 
manager Arthur Hallstrom, the divi¬ 
sion has installed 11 systems at an aver¬ 
age cost of $7,000 to $10,000. 

One $6,500 system went into an in¬ 
dustrial exhaust fan at Plastic Engi¬ 
neering Co. in Sheboygan, Wis., to quiet 
vibrations disturbing the plant’s neigh¬ 
bors. “We retrofitted the exhaust 
stacks with the Digisonbc system,” ex¬ 
plains Hallstrom, “and removed the ob¬ 
jectionable tones from the air stream.” 
The alternative—installing passive sys¬ 
tems—would have involved more ex¬ 
pensive modifications. 

Digisonix plans to concentrate on 
similar installations for the foreseeable 
future. “There are tens of thousands of 
industrial fans out there, used for dust 
collection and ventilation,” says Larry 
Erickson, vice president of research at 
Nelson Industries. 

Digisonix competitor Noise Cancella¬ 
tion Technologies, in business since 
1985, has garnered $300,000 to $400,000 
from installations and prototype sys¬ 
tems that control exhaust-system noise 
and industrial vibration. Noise Cancella¬ 


Noise Cancellation Technologies wants to replace car 
mufflers, says vice chairman Harris Landgarten. 


tion Technologies uses a two-micro¬ 
phone system to provide an extra level of 
silencing for residual noise. The compa¬ 
ny’s NCT 2000 works best at cancelling 
low-frequency, repetitive noise made by 
such equipment as diesel and gas en¬ 
gines and factory machinery. Today, 
Noise Cancellation Technologies sells 
eight sizes of the NCT 2000 that cost 
$15,000 to $24,000. 

One large industrial installation in¬ 
volved a $25,000 vibration-control sys¬ 
tem for a major manufacturer of photo¬ 
graphic film. “The film was vibrating 
coming off the rollers, causing an incon¬ 
sistent coating on the film and requir¬ 
ing them to scrap 15 percent of the 
product,” says Michael Parella, a direc¬ 
tor at Noise Cancellation. “We installed 
the technology inside the filmmaking 
equipment and antivibrated the film as 


it came off the rollers. Virtually all the 
product came off the line with the exact 
layer of coating necessary.” He says 
the system paid for itself in 90 days by 
reducing the company’s product loss 
from vibration to less than 1 percent. 

O ther major markets for Noise 
Cancellation Technologies in¬ 
clude quieting the several 
thousand small power plants 
in the United States (with $10,000 to 
$20,000 systems) and helping some of 
the country’s 7,000 to 8,000 engine-test 
facilities muffle engine noise to soothe 
exasperated neighbors. Noise-control 
systems for engine test beds would cost 
$15,000 to $30,000. 

Noise Cancellation is also working on 
automotive mufflers. Initially, the tech¬ 
nology will help conventional mufflers 
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Rose Headsets Plans to start sales 

The Mauntain this year 

Framingham, MA 01701 
(617) 879-7330 


Digisonix Industrial $1 million 

Box 428 systems 

Stoughton, Wl 53589 
(608) 873-1500 


Headsets Limited Headsets Plans to starts sales 

Wheat Hampstead this year 

Hartfordshire, England 
283-4211 


Noise Cancellation Industrial $4 million 

Technologies systems 

98 Cutter Mill Rd. 

Great Neck, NY 11021 
(516) 466-1060 


Racal Acaustics Headsets Not available 

Beresfard Ave., Wembley 
Middlesex, England, 

HAO IRU 
903-1444 
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cut low-frequency noise. As the technol¬ 
ogy gets better at eliminating high-fre¬ 
quency sounds, vice chairman Harris 
Landgarten predicts that it could elimi¬ 
nate conventional mufflers. 

The company is developing proto¬ 
types to replace conventional mufflers 
for both a car maker and a muffler man¬ 
ufacturer. Landgarten says Noise Can¬ 
cellation Technologies will have an ac¬ 
tive noise-control muffler ready for 
passenger cars by 1991 or 1992—even 
earlier for high-performance models. 
With mass production, he predicts the 
cost could drop to about $100 each—still 
about $60 more than current mufflers. 
However, Landgarten claims the new 
mufflers would restore power robbed 
by mechanical mufflers. 

I n the military market. Noise Can¬ 
cellation Technologies has devel¬ 
oped test systems for reducing 
submarine vibrations. Quiet sub¬ 
marines are harder to detect, and sur¬ 
face ships and helicopters could also 
use the equipment. Landgarten puts 
the potential military market for active 
noise control in the billions of dollars, 
and hopes to get a third of his compa¬ 
ny’s business from the armed forces. 

Analyst Lederer, however, is skepti¬ 
cal of the military market.“Given the 
slowness of the budgeting process, it’s 
unlikely that we’ll see a lot of dollars be¬ 
ing spent on the technology in the next 


few years,” he warns. Even 
so, Landgarten expects 
Noise Cancellation Technolo¬ 
gies to accumulate $4 million 
in sales this year. The key to 
that goal is “real working ex¬ 
amples of the technology in 
the field that prove them¬ 
selves,” he says. 

As active noise control ma¬ 
tures, the biggest threat to 
the specialty companies that 
now dominate the market 
may come from some of their 
potential customers. Most 
large industrial companies 
with noise problems are 
tracking the technology, and 
a few are actively developing 
systems on their own. 

General Motors, for exam¬ 
ple, began research on active 
noise control in 1983 as part 
of an ongoing program to re¬ 
duce interior vehicle noise. 
Passive technologies such as 
adding acoustic foam and 
shredded cloth to the upholstery adds 
unwanted weight to the car. GM re¬ 
searchers say current active noise-con¬ 
trol technology works best on diesel en¬ 
gines, which emit lower frequency 
noises that are easier to cancel. 

GM has installed a test system de¬ 
signed to cut noise levels in half in medi¬ 
um-duty trucks. High costs mean GM is 
still several years away from introduc¬ 
ing the technology into its diesel fleet, 
but the company hopes to keep costs 
down by tying the noise-control system 
into the entertainment system. 

Power companies are also working 
on their own systems. Power-station 
transformers use circulated air for cool¬ 
ing, but the vibrating air can produce as 
much as 140 decibels, well beyond the 
pain threshold. 

After receiving complaints from pow¬ 
er-station neighbors all over the coun¬ 
try, Niagara Mohawk Power Corp. of 
Syracuse, N.Y., hired acoustic consul¬ 
tants who worked with the Electrical 
Power Research Institute of Palo Alto, 
Calif, (the research arm of the utility in¬ 
dustry) to design an experimental ac¬ 
tive noise-control system for a power 
substation near Buffalo, N.Y., in 1983. 
The company installed microphones 
and speakers as well as a controller to 
process and transmit the antinoise sig¬ 
nal. The experiment cost about 
$400,000; a routine installation would 
cost about half that. 


The Electrical Power Research Insti¬ 
tute is developing a system it hopes to 
sell to power-station operators. Selwyn 
Wright, the institute’s active-noise-can¬ 
cellation project manager, says the sys¬ 
tem could cost several hundred thou¬ 
sand dollars, but he adds that utilities 
have spent at least that much in unsuc¬ 
cessful attempts at passive noise con¬ 
trol. “Because the structures around 
power stations can’t cancel out low-fre¬ 
quency noises,” he says, “[active noise 
control] isn’t an alternative solution—in 
some cases it’s the only solution.” 

A ctive noise control is also at¬ 
tracting attention in the avia¬ 
tion industry. Several air¬ 
plane manufacturers are 
working on propfan planes, to be 
powered by propellor-like devices called 
propolsers. Propfan planes are more 
fuel-efficient than today’s jets, but gen¬ 
erate more noise inside the cabin. 

Both Boeing Aircraft Co. and McDon¬ 
nell Douglas’ Douglas Aircraft Co. are 
looking into active noise control to re¬ 
duce cabin noise in propfan planes, 
which are scheduled to reach commer¬ 
cial service in the early 1990s. 

“Because air passengers have come 
to expect a fairly quiet cabin, it’s been 
necessary to create innovative ways to 
control cabin noise,” says Myles Simp¬ 
son, who is responsible for interior- 
noise research at Douglas Aircraft. He 
says Douglas will initially use padding 
to reduce cabin noise, but has recently 
begun researching active noise control 
as well. The company plans to build a 
test system that would place micro¬ 
phones and speakers in the cabin to can¬ 
cel noise. “If the technology proves fea¬ 
sible,” says Simpson, “it could be 
introduced on a later-model propfan 
plane in the mid-1990s.” 

Active noise control appears to have 
a bright future in current applications, 
and new uses keep popping up as more 
companies learn about the technology. 
Bose marketing manager Harry Bloom 
says his company has received inquiries 
from textile manufacturers and coal¬ 
mining companies about the technolo¬ 
gy. But he doesn’t think anyone should 
have to wait. Bose is considering mar¬ 
keting an active noise-control headset 
for consumers, for about $450, that 
would cancel out low-frequency noise in 
any environment but let wearers hold 
conversations and hear other sounds. 
“This,” says Bloom, “is an amenity con¬ 
sumers will want to have.” ■ 
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SOME OF THE MOST 
CREATIVE PROGRAMS THIS SEASON 
AREN’T FROM HOLLYWOOD. 


The Post Office has created a series of 
programs for the business audience that 
are bound to make you smile. Because 
they could save you from $1 to hundreds 
of thousands of dollars. 

There's NCOA (National Change of 
Address). It constantly records every move 
of every one of your customers. 

OCRs (Optical Character Readers) and 
BCSs (Bar Code Sorters) use the best tech¬ 
nological advances to sort your mail post 
haste without post waste. 


They can even direct the mail to a loca¬ 
tion as specific as a floor within a building. 

AIS (Address Information Systems) 
help stamp out undeliverable mail. 

ZIP + 4® codes are special nine-digit 
codes that will help speed up processing, 
and possibly save your business 
thousands of dollars. 

By following our simple suggestions, 
you can reduce your mailing costs. 

Just call 1-800-842-9000, ext. 280 for 
information. Or clip the coupon. ^ ^ % 


Creative solutions for your business needsJ 


rFor more information, cail 1-800-842-9000, 

I ext. 280, or maii this coupon. 

I Title_ 

Company__ 

I Address_ 

I City_ 

I State_ZIP Code®_ 

I (J.S. Postal Service, RO. Box 7897 
|J4t. Prospect, IL60056-9903 













Designware Leader 
Faces New Threat 


Technology advances have intensified the struggle to dominate 
the market for computer-aided software engineering 


BY SUE ANN HAWLEY 


A 

manufacturers to 
retailers, invest millions of hours and 
billions of dollars each year in Writing 
and maintaining their own specialized 
mainframe-computer programs. These 
software-development tasks have be¬ 
come such a headache that corporations 
are clamoring for any technology to 
make such tasks easier and cheaper. 

That’s why CASE—computer-aided 
software engineering—has become the 
buzzword in software. Generally, CASE 
describes a new concept in developing 
software that relies on automation (the 
“computer-aided” part) and on stan¬ 
dardized, repeatable methods (the 
“software engineering” part). It’s soft¬ 
ware for designing software. 

In the last five years, such “design- 
ware” tools have become as numerous 
as official products of the U.S. Olympic 
Team, and the number of CASE suppli¬ 
ers has grown from one to more than 
60. Yet despite its popularity, computer- 
aided software engineering is not 
bringing high revenues or even profits 
to most of the companies selling it. 

But at least one supplier. Index Tech¬ 
nology, is making a fortune. By special¬ 


izing in software that helps program¬ 
mers during the critical initial-design 
phase. Index has grown into a $21-mil- 
lion company in its first three years, 
making it the market leader in comput¬ 
er-aided software engineering. 

Now, however. Index is being chal¬ 
lenged by a couple of promising up¬ 
starts: Knowledgeware and Texas In¬ 
struments. These two companies are 
peddling something new in the CASE 
arena. Instead of stopping at program 
design, their systems turn the design 
into a working computer program. 
They call it the integrated solution—us¬ 
ing software to combine the conceptual 
planning steps of program develop¬ 
ment with the next stage, writing the 
computer code. 

Add a fourth company, Nastec, 
which essentially founded the CASE in¬ 
dustry sue years ago, and you have a 
four-way battle for leadership of a mar¬ 
ket that by some estimates could total 
$1 billion by 1990. 

It’s a classic confrontation of the old 
guard against the enthusiastic new re¬ 
cruits. Both Index Technology and, to a 
lesser extent, Nastec, have built suc¬ 
cessful businesses with their CASE 
products for software design. Now 


along come Knowledgeware and TI, 
with integrated systems. 

These suppliers are vying for the 
business of the 15,000 corporate data- 
processing departments using IBM or 
compatible mainframes. Each depart¬ 
ment is typically responsible for meet¬ 
ing the information needs of a major di¬ 
vision or the entire corporation. To do 
this, they create and run management- 
information systems, dubbed MIS in 
business-management jargon. Typical¬ 
ly, an MIS program is a labyrinthine 
piece of specialized software designed 
to collect information, organize it, and 
distribute it to managers who need the 
data to make the company run. 

Unfortunately, developing these pro¬ 
grams has never been easy. Despite its 
image as a modern science, in practice 
corporate computer programming of¬ 
ten looks more like black magic. Com¬ 
puter-aided software engineering is an 
attempt to remedy problems by using 
computers to organize and automate 
the stages of software development. 
It’s a relatively new approach that has 
not yet caught on. A recent study by Fo¬ 
cus Research estimates that CASE pro¬ 
gramming tools are installed in only 
about 4 percent of IBM-mainframe and 
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compatible corporate programming de¬ 
partments. Industry consensus esti¬ 
mates the CASE market will expand by 
50 percent this year, and could reach $1 
billion by 1990. Even at that level, there 
may still be tremendous potential for 
future sales. 

But so far, aside from leaders such as 
Index, CASE sales have been discourag¬ 
ing. The sudden abundance of CASE 
tools has bred confusion among both 
customers and suppliers, and many po¬ 
tential customers remain skeptical. 

Still, reports by some CASE pioneers 
are encouraging. Barbara Bouldin, 
staff manager for Network Operations 
at AT&T’s operation in Parsippany, 
N.J., was so successful that other AT&T 
units now come to her for help in get¬ 
ting started with CASE. “The combina¬ 
tion of Excelerator [Index’s CASE prod¬ 
uct] and some in-house techniques has 


fundamentally changed the way we de¬ 
velop systems,” she says. 

As such advantages become more ap¬ 
parent, “CASE-type products will be the 
standard Instead of the domain of just 
the early adopters,” says Chris Grejtak, 
Index 'Technology’s vice president of 
sales and marketing. The question is, 
what type of products will they be? 

To date, CASE suppliers have concen¬ 
trated on tools that handle only one as¬ 
pect of program development. Some 
companies, including Index and Nastec, 
stick with products that help program¬ 
mers design software; others sell tools 
for writing programs, and still others 
concentrate on program-maintenance 
products. The integrated-solution sell¬ 
ers, Knowledgeware and Texas Instru¬ 
ments, roll design and code writing into 
one. “You are either a components ven¬ 
dor or an integrated-CASE vendor,” 


asserts Mike Watters, Texas 
Instruments’ manager of ad¬ 
vanced information systems. 
The battle lines are drawn. 

So far. Index Technology 
has the most to lose. Though 
founded only in 1984, its prod¬ 
ucts account for about 52 per¬ 
cent of the CASE market, ac¬ 
cording to industry consultant 
Focus Research. The compa¬ 
ny’s meteoric rise reads like a 
fairy-tale account of how a 
successful startup should per¬ 
form. It was profitable in its 
first year. In its second, reve¬ 
nue increased five fold, to 
more than $10 million. Index 
has grown by about 50 percent 
each year since, with 1987 rev¬ 
enues of about $21 million. 

Obviously, the company has 
done something right. One 
good move was to ride the 
wave of IBM PC mania with its 
Excelerator product, which | 
did not require customers to = 
buy additional hardware. In-| 
dex also took pains to make 
Excelerator easy to use—a 
popular feature in any pro¬ 
gram—and stuck to a simpli¬ 
fied approach to software en¬ 
gineering. This approach focused on a 
few tasks that every program designer 
must tackle, such as drawing diagrams 
to plan a program and documenting de¬ 
sign information. 

Further, Index emphasized Excelera- 
tor’s simplicity by straightforward 
marketing that is widely credited with 
attracting customers to a product they 
may not otherwise have understood. 
Today, the company is deeply en¬ 
trenched. “Index is viewed as having a 
strong sales and marketing organiza¬ 
tion,” says vice president Grejtak. 

But nipping at its heels is Know¬ 
ledgeware. Knowledgeware became a' 
CASE player in 1985, but the action 
didn’t start until its 1986 merger with 
Tarkenton Software. The union gives 
the company both the design-phase 
tools of the old Knowledgeware and the 
program-writing expertise of Tarken- 


COMPANY 1986 REVENUE 1987 REVENUE PROJECTED GROWTH PROSPEQS 

Knowledgeware Not ovoiloble $11 million 100-200 percent Has generated much interest with its integrated tools; 

3340 Peachtree Rd. N.E. in 1988 recent boosts in revenue indicate a growing customer 

Atlanta, GA 30326 base. However, the company must stave off inroads 

(404) 231-8575 from heavyweight Texas Instruments. 
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ton. The company’s product, called 
the Information Engineering 
Workbench, addresses several 
phases of the software-develop¬ 
ment process, including program 
writing, says executive vice presi¬ 
dent Don Addington. The privately 
held company claims to have 
turned profitable last year, with 
revenues of about $11 million. 

“The reception to our new prod¬ 
ucts has been phenomenal,” says 
chairman and chief executive Fran 
Tarkenton. He says new products 
and an aggressive marketing pro¬ 
gram this year should more than 
double last year’s revenue—which 
would push Knowledgeware be¬ 
yond Index’s 1987 benchmark. 

However, rumors questioning 
^Knowledgeware’s viability float 
S continually. So far, the company 
I has apparently failed to capture an 
" impressive market share; it barely 
makes it into market-share studies 
by such analysts as Focus Re¬ 
search. But in fairness, Know¬ 
ledgeware is a relative newcomer. 

“We took some time to get orga- 
nized after the merger,” says quarter- 
back-turned-entrepreneur Tarkenton. 
Now the company has some impressive 
strengths in its favor. These include a 
powerful alliance with the Big Eight ac¬ 
counting firm Arthur Young, which 
also does consulting work in software 
development for large clients—^just the 
thing for peddling CASE tools. 

The company’s greatest strength, if 
it is to become the dominant CASE sup¬ 
plier, will have to be its integrated ap¬ 
proach to software engineering. But 
Knowledgeware will have to work 
harder to sell that approach now that 
heavyweight Texas Instruments is en¬ 
tering the same segment. Last year, TI 
introduced its Information Engineering 
Facility, a commercial version of CASE 
tools it originally developed for its own 
programmers. Like Knowledgeware’s 
product, TTs entry takes corporate pro¬ 
gram writers through both the design 
and writing processes. 

Surprisingly, both Knowledgeware 
and the rest of the CASE community 


/sK 


Georgia Ley of Sun Exploration 
was sold on TPs stability. 


show casual indifference to Texas In¬ 
struments, citing TTs past market fail¬ 
ures such as home computers. But Su- 
zie Starnes, a TI marketing analyst, 
says, “TI has deep pockets and is in this 
market for the long run. Up to this 
point, our efforts have been on product 
development. Now we are ready to ag¬ 
gressively market the product.” 

Georgia Ley, manager of informa¬ 
tion-system development for Sun Ex¬ 
ploration & Production Company in 
Dallas, has been using CASE tools from 
Texas Instruments for more than two 
years, starting as a test site. One of the 
factors that attracted her to Texas In¬ 
struments was the staying power of a 
large company with the resources and 
commitment to support its products 
over the long haul. “We believe Texas 
Instruments has the best ability to lis¬ 
ten to our needs and respond,” she says. 

With testimonials like that, TI hopes 
to meet its ambitious revenue goal of 
$12 million to $15 million in 1988, its first 
full year in the CASE market. 


I A force still to be reckoned with 
I is six-year-old Nastec, the oldest 
I CASE supplier, which has not fared 
I as well as some of its younger com- 
I petitors. Nastec’s blunders date 
I back to the company’s beginning, 
I when it built its DesignAid soft- 
I ware to run on relatively obscure 
I workstations from Convergent 
I Technologies of San Jose, Calif. 
I Since then, Nastec has followed 
I the example of Index, reworking 
I its software to run on ubiquitous 
I IBM personal computers and com- 
I patible machines. 

But the company’s problems 
I went beyond its choice of hard- 
I ware. Just when it seemed to be 
I getting ready to expand its design- 
stage CASE tools into program 
I writing (possibly through a merger 
I with Tarkenton Software), Nastec 
was tripped up by a management 
I overhaul when it failed to please in¬ 
vestors by meeting revenue tar¬ 
gets. The still nascent CASE mar¬ 
ket swung strongly toward Index 
while Nastec’s 13 venture-capital 
investors dismantled the executive 
management in 1986—“living proof of 
the inner turmoil that venture capital 
provides,” says Arthur Young director 
A1 Hershey. A new president was in 
place by October 1986, but Nastec had 
already lost considerable ground. 

Nevertheless, the company retains 
some strengths, particularly its current 
market position. According to Scott 
Brown, marketing research manager at 
Focus Research, Nastec owns about 11 
percent of the CASE market, a weak 
second in the industry behind Index. 

Nastec is aiming for 50 percent sales 
growth this year, largely by expanding 
into new markets. The company has tra¬ 
ditionally been a strong seller to MIS de¬ 
partments—by far the largest comput¬ 
ing segment in corporate America, and 
the market most sought after by main¬ 
stream CASE suppliers. “Nastec plans 
to hold that base while expanding into 
the engineering/scientific market,” 
says Paul Radding, the company’s vice 
president of marketing. 

To do so, Nastec must clear two for- 
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CONFUSION OVER CASE 


I f the success of the CASE business were measured by 
the popularity of the acronym, the market would be 
booming. But at present, the short form of “comput¬ 
er-aided software engineering” is more famous than the 
products it represents. 

The term has fallen prey to marketers who attach it in¬ 
discriminately to all sorts of products to lure customers. 
Consequently, many people who could benefit from CASE 
are confused about what it is. 

CASE essentially describes a way to create software 
that relies on automation and standardized methods. This 
sounds simple enough, but it represents a considerable de¬ 
parture from traditional dependence on pencils, scratch 
pads, and the quirks of individual programmers. 

CASE suppliers divide software development into four 
segments: planning, program design (the part before ac¬ 
tual writing begins), code generation (in which program¬ 
mers translate the design into computer-language state¬ 
ments), and the production phase, when the program is 
put to work and must be maintained. 

Until the recent introduction of systems that handle 
both design and code writing, CASE suppliers concentrat¬ 
ed on one segment. For example, some companies provide 


software that helps data-processing departments deter¬ 
mine the needs of the people who will use the program. 
Other companies make tools that help writers test com¬ 
pleted programs. Still others specialize in code writing, 
and may focus on a specific computer language such as 
Fortran or Cobol. 

CASE suppliers split further over the methods their sys¬ 
tems use. Data-processing departments follow different 
techniques or procedures. Hence, some CASE suppliers 
specialize in niches built around particular methodologies. 

Most CASE products work best when they are used to 
develop new computer programs; they don’t mix well with 
preexisting systems. But the biggest problem facing data- 
processing departments is the maintenance of existing 
programs, which consumes well over half the resources of 
a typical department. CASE advocates argue that better 
planning, design, and documentation will 3 deld higher- 
quality programs that need less maintenance. That makes 
sense, but most data-processing departments are so bur¬ 
dened with upkeep—backed up for three to seven years 
before they can even start a new program—that they may 
have trouble finding the time to try computer-aided soft¬ 
ware engineering. 


midable hurdles. First, it faces another 
strong competitor. Cadre Technologies 
of Providence, R.I., which is the estab¬ 
lished leader of the engineering seg¬ 
ment. Second, Nastec must tailor its 
products for uses that are very differ¬ 
ent from the tasks done by MIS soft¬ 
ware, the kind it knows best. 

A recent report by the Gartner Group 
questions Nastec’s strategy. “We do 
not believe Nastec can successfully 
straddle diverse CASE markets,” the re¬ 
port reads. “We believe its best fit is 
with aerospace/defense/engineering. 
It should rapidly build or acquire appro¬ 
priate technology to offer more compre¬ 
hensive facilities for those users.” 

A compelling reason to concentrate 
on the engineering and scientific seg¬ 
ment, aside from MIS inroads by Know- 
ledgeware and Texas Instruments, may 
be the aggressive plans of archrival In¬ 
dex. Like Nastec, Index expects 50 per¬ 
cent growth in revenues this year. 

“After a heady couple of years. Index 
took a serious look at its strengths and 


weaknesses,” says marketing manager 
Grejtak. “We built an infrastructure to 
support our fast growth. That means 
expanded distribution,” through more 
than 60 programming consultants who 
take on software-development jobs for 
many corporations. 

Most significant, however, are In¬ 
dex’s plans to create more strategic alli¬ 
ances with CASE companies that supply 
software for generating computer 
code. Such alliances provide easy links 
between Excelerator and program¬ 
writing tools. Index currently has 
agreements with the larger code-writ¬ 
ing suppliers, including segment leader 
Pansophic Systems of Oak Brook, Ill., 
maker of Telon software. Index says 
it’s more efficient to form such links 
than to develop its own program-writ¬ 
ing systems. 

To the uninitiated, this approach may 
seem old-fashioned; wouldn’t a pro¬ 
gram developer rather use a single, in¬ 
tegrated set of tools from start to fin¬ 
ish? But such a system locks a program 


writer into the CASE supplier’s particu¬ 
lar method of software development. 
Some companies want to use their own 
methods, so they often pick and choose 
among CASE suppliers to assemble sys¬ 
tems that best suit their needs. 

Even Georgia Ley of Sun, a devotee 
of Texas Instruments, is noncommittal 
about using TI’s code generator once it 
becomes available. Her hesitation may 
be another sign of the general uncer¬ 
tainty over CASE. Customers and po¬ 
tential customers have heard too many 
promises. Now they’re waiting to see 
more evidence before leaping headlong 
into one of the competing CASE ap¬ 
proaches. Their uncertainty will contin¬ 
ue to annoy the growing list of CASE 
contenders. Still, the potential market 
remains alluring enough to keep such 
companies in the fight. ■ 


Sue Ann Hawley, based in West Bloom¬ 
field, Mich., is a journalist and market¬ 
ing-communications consultant for the 
software industry. 



COMPANY 

1986 REVENUE 

1987 REVENUE 

PROJEQEO GROWTH 

PROSPEaS 

Texas Instruments 

6550 Chose Oaks Blvd. 
Plano, TX 75086 
(214) 575-4404 

Not in market 

Not available 

200-300 percent; 
$12-$15 million in 

1988 revenues 

Customers are waiting to see some announced prod¬ 
ucts. If products fulfill expectations, they could push Tl 
to the fore, particularly in the integrated market. 

Customers attracted by Tl's size and stability. 
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Lockheed 
Chairman 
Lawrence Kitchen 

ON DEFENSE CONTRACTING 

M any op the most advanced tech¬ 
nological innovations come from the 
defense industry, where govern¬ 
ment sponsorship puts large research-and-development 
funds in the hands of suppliers. But those funds come at¬ 
tached to strings that entangle the industry in issues and 
practices that do not encumber commercial businesses. 

Lockheed is one of the largest defense companies. Its 
$10 billion in annual sales—90 percent of it to the govern¬ 
ment-places it among the largest suppliers in the seg¬ 
ment. Since January 1986, the Calabasas, Calif., company 
has been under the guidance of chairman and chief execu¬ 
tive Lawrence 0. Kitchen. Before that, he was president 
and chief operating officer for a decade. 

To find out how the defense industry is standing up un¬ 
der the new budget-cutting pressures in Washington, we 
sent assistant managing editor Jeffrey Zygmont to the of¬ 
fice of Lockheed’s chairman. 

■ HT Business: What is the most pressing issue in the 
defense business? 

KITCHEN: The industry is in a downturn, any way you 
look at it. Appropriations are down in the fiscal 1988 bud¬ 
get, and they will be in the fiscal 1989 budget, in order to 
beat the deficit. 

You can debate whether that’s the right place to reduce 
the deficit or not. Unfortunately, both the industry and 
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the Defense Department have lost part of the argument be¬ 
cause of the horror stories about overpricing that have tar¬ 
nished the industry. The public perception is one of inept 
management and spending that’s not well controlled. True, 
there were a bunch of stupid things done. But the fact is, 
things were sometimes overpriced because of procedures 
within the government accounting system. Of course, you 
can’t explain that to the person on the street, who says, “How 
can you pay $600 for a toilet seat?’’ Well, I can show you how 
that can happen, but that doesn’t make it right. 

Defense would be lucky if it could break even, keep up with 
inflation, but I don’t think that’s going to happen. There’s 
probably going to be a downhill budget environment, causing 
the Defense Department to make some very hard choices re¬ 
garding where monies will go. 

■ HTBusiness: What mil get cut? 

KITCHEN: Congress is saying, “Why don’t you stop small 
production programs, because the quantities you’re buying 
aren’t economical.” But Congress is losing sight of the fact 
that the monies aren’t available to buy larger quantities. It’s 
a tough proposition, but I’m sure the Department of Defense 
[DoD] will cut back on small production programs, because it 
will have to keep pouring in money to develop new systems to 
counter technology threats. 

The next tough choice is, what is needed to counter those 
threats? Some people in Congress feel that programs that 
have already been started in the so-called Reagan buildup pe¬ 
riod represent a huge dowry of things that, if carried out, 
would be well over any realizable defense budget. So the 
question is, how many of the programs that have already 
been envisioned or started can the DoD carry to graduation 
in this legislative environment? 

By and large, I think you will see longer development peri¬ 
ods. That will drive costs up, but I think it’s coming. You will 
also see a lowering of program requirements. 

MHT Biisiness: What effect mil the new legislative envi¬ 
ronment have on your business? 

KITCHEN: The reform legislation of the past two or three 
years has done an awful lot to harm capital formation within 
this industry. On one hand. Congress and the DoD says, 
“You’ve got to be more competitive; invest, get productivity 
up, use new techniques to get costs down.” On the other 
hand, they’re driving capital formation down. 

One problem is recovering our costs on independent re¬ 
search and development. Like companies in a commercial 
business, Lockheed recovers those costs in the price of our 
goods. Now the government is saying we shouldn’t get all of 
it back; that you can recover only about 70 to 75 percent of 
what you spend on independent research and development. 
Any dollar we spend over that is another dollar off the bot¬ 
tom line. That gives you a choice to make. You might say, 
“Okay, that’s all I’m going to spend.” But you can’t survive 
on that. So we spend what we think we need to spend to re¬ 
main up on technology. That affects capital formation. 

Another example: Government agencies are saying to the 
industry on R&D programs, “You must cost-share [pay a por¬ 
tion of development costs] if you want to participate.” The in¬ 
dustry is accepting that because it really doesn’t have a 
choice. But when you do that, you take the money right off 
the bottom line, deteriorating capital formation. 

Another issue is cost-sharing on big-ticket items that you 


are competing for, such as the advanced tactical fighter. If 
there are two teams competing, you don’t know if you’ll win; 
it’s a big crap shoot. That further deteriorates capital forma¬ 
tion because you’re spitting out dollars with no assurance of 
a return. 

I’m not griping about it. If this were a perfect world, the 
government wouldn’t ask us to cost-share on major R&D pro¬ 
grams. But they do. So we’re playing, and playing hard. 

But I am very much concerned, and I think the industry 
and the DoD is also concerned, that contractors will start to 
make short-sighted decisions—that they will cut back on cap¬ 
ital Investments. Lockheed spends about $450 million to $500 
million a year on capital investments. That’s a lot of money. If 
a company is making a short-term decision, it would look at 
cutting back there. But that is something you should not do 
if you’re looking at improving capability. I could make dumb 
decisions every day for the short term, and it would look 
great this year or next year, but it sure as hell wouldn’t look 
good for the long term. However, if a company gets pushed 
to the point where its capital formation is down, it may not 
have any choice. 


“A 

corporation cannot 
afford to nurse its capital 
by not spending on R&D.” 


■ HT Business: What do you see as the worst-case scenario? 
KITCHEN: I’m really concerned about what contractors are 
going to pump back in. In this kind of environment, will com¬ 
panies start making short-term decisions that are dumb? 

It would be easy for me to say, “We’re not going to spend, 
say, $450 million in capital expenditures this year; we’re go¬ 
ing to spend $300 million. That’s it, guys; go figure out how to 
do it.” But we’re not making those kind of decisions. We’re 
still investing. I’m worried that the industry may have a 
break point, and people may start making dumb decisions 
and not reinvesting in new technology. They may be forced 
to. I think the DoD is beginning to recognize that, and Con¬ 
gress has set up a committee to look at that problem. 

■ HT Business: But for the time being, you must squeeze 
out cost where you can, accepting the lower margins. Is 
there a better solution? 

KITCHEN: There are only a few ways to improve profit mar¬ 
gins. You can negotiate higher profits, or you can cut down 
on disallowances—those things that government auditors 
don’t allow you to charge for. You can also cut back on discre¬ 
tionary spending, such as equipment, and on independent re¬ 
search and development. That’s about all you have at your 
discretion. 
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As for getting costs down, that’s not something the indus¬ 
try turns on or off when things get tough. We do it all the 
time. But driving cost out doesn’t necessarily mean you’re 
going to improve your profit margins that much, because if 
we make improvements in our productivity, it gets taken into 
account when we negotiate our contract. You cannot negoti¬ 
ate at the same old price. 

■ HTBusiness: Despite cutbacks, defense electronics is ex¬ 
pected to see high growth. What are you doing to assure 
you get a piece of that? 

KITCHEN: No one envisions Lockheed as an electronics con¬ 
tractor, because our financial statements don’t show it. We 
do a lot of electronics, but it’s in black [classified] programs. 
We decided that we really needed to have a nucleus around 
our good old electronics capability, so we bought Sanders As¬ 
sociates [a Nashua, N.H., defense-electronics company]. 

Defense electronics was growing at an astounding rate, 
and today 50 percent of the content of weapons systems that 
we sell is electronics. It’s still a growth business, but proba¬ 
bly less today because it will get cut along with other areas. 

■ HT Business: With these slowdowns in defense spending, 
is the industry getting more competitive? 

KITCHEN: Competition will be tougher because there will be 
fewer programs to go after. For example, there is only one 
new airplane program out there, the advanced tactical fight¬ 
er. Everything else is gone. 

Look at the space program. When we started out, things 
would be up in orbit for two and three months. Now, they’re 
up there for years. The number of things we sell dwindles as 
the technology gets better, improving longevity. Therefore 
the market is much more competitive today than it was 10 
years ago. The tough thing in this new environment is decid¬ 
ing where to invest to beat the competition. 

But a corporation cannot afford to nurse its capital by not 
spending on R&D; if you do, the world will pass you by. All 
the defense contractors are saying, “What can we do to re¬ 
duce cost; what can we do to be more competitive; what can 
we do to improve technology to be one up on the next guy?” 
Other companies are improving their electronics capabilities 
because they see the same thing we do. So the improvements 
I’m talking about are happening not just at Lockheed, but 
throughout the industry. It would be a disaster if Congress or 
the DoD were to tell us how to do it. 

■ HT Business: Is that a possibility? 

KITCHEN: That’s always a possibility. In this kind of com¬ 
petitive environment, the government benefits by less re¬ 
striction and control. The guys who are in the business and 
running the business day-to-day know more about how to get 
costs down than somebody on the outside. If you took out the 
controls and micro-management and all the things that go 
along with defense contracts, you could probably drive 20 to 
30 percent of the cost out today. 

mHT Business: What is the first government regulation 
you would change, if you could? 

KITCHEN: The government needs to get rid of some of their 
overseeing. I could go through a whole list of things: over¬ 
specification, over-management, micro-management, review¬ 
ing everything. They should say, “Here’s what I want; meet 
the requirement or else you don’t make money.” 


■ HT Business: So the government is looking too closely 
over your shoulder? 

KITCHEN: Look what happened when we had all those hor¬ 
ror stories about overpriced spare parts. The government’s 
first reaction should have been to grab all the CEOs by the 
nape of the neck and say, “Hey guys. I’m not going to screw 
around with you. If your company is doing something wrong, 
knock it off.” Instead, they hired umpteen auditors who are 
out there justifying their existence. The auditors write re¬ 
ports and walk away from them. We’ve had two and three au¬ 
dit agencies in here at the same time, doing the same thing. 
That was a knee-jerk reaction to a problem, rather than tak¬ 
ing the appropriate action. That’s what I mean by micro-man¬ 
agement. 

I wish the new secretary of defense, Frank Carlucci, was 
going to be there longer. He’s good. He understands the busi¬ 
ness and worries about the business—not just about the the 
macro issue of national defense. He worries about the indus¬ 
trial base, its capabilities, and so on. Unfortunately, he has 
less than a year left with this administration. 

■ HT Business: Team bidding on major programs such as 
the space station and the National Aerospace Plane is be¬ 
coming more common. How do you reconcile team mem¬ 
bership with competitiveness? 

KITCHEN: The defense industry is pretty much a family 
anyway, although we’re highly competitive. We cut each oth¬ 
ers’ throats—almost—on a big program. But it’s not an un¬ 
derhanded, dog-eat-dog environment. 

Because there are fewer programs, you may see more 
teamwork. The advanced tactical fighter was going to be a 
cost-sharing contract, but it was a lot to cost-share. It didn’t 
make sense for seven or eight major aerospace contractors to 
butt heads and spend a whole lot of money, and no single con¬ 
tractor could lay claim to all the capabilities the project re¬ 
quires. So we started thinking about teamwork. That’s a real 
advantage for the government and the nation, because the 
project is bringing together the capabilities of well-recog¬ 
nized contractors. 

■ HT Business: Are you considering diversifying, getting 
deeper into other businesses to deal with the worsening de¬ 
fense climate? 

KITCHEN: We think about diversification in many ways. 
Our information systems are a big part of that, because they 
are all commercial and have the potential to grow. But even if 
we were 10 percent commercial, we would be a $10-billion cor¬ 
poration with a billion dollars in commercial business. Bottom 
line: It’s not going to make that much difference. 

It doesn’t make any sense for Lockheed to go out and ac¬ 
quire a big commercial activity. We wouldn’t know how to 
run it. Working in defense is very different from running a 
commercial business. When we do strategic planning, we 
look for things that we can spin off and do commercially, but 
I don’t see us acquiring anything commercial. 

MHTBusiness: So it’s safe to assume that Lockheed is in 
the defense business for the long haul? 

KITCHEN: It’s still a fun business sometimes. Today we’re 
looking at all our strategic plans, our five-year and twelve- 
year plans. You have to look today at where you will be at the 
turn of the century. You have to start early. ■ 
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NEW PRODUCTS 


Communications for Offices 


■ OFFICE PRODUCTS 



K-4 page printer. Produces 24 pages/min¬ 
ute; prints on both sides of sheets as large as 
8i^xl4 inches. In page mode, resolution is 
300 dots/inch. The printer includes a Motor¬ 
ola 68000 processor. Less than $19,000. Ken- 
tek Information Systems Inc., 6 Pearl 
Court, Allendale, NJ 07401. (201) 825-8500. 
Circle 1. 

GammaFax MC PC-to-fax system. A 

communications package that allows IBM 
PS/2 users to send documents to any digital 
facsimile machine. The system sends any 
DOS file over ordinary telephone lines as 
quickly as 9,600 bits/second; it consists of a 
plug-in circuit board and software. $995. 
GammaLink, 2452 Embarcadero Way, Palo 
Alto, CA 94303. (415) 856-7421. Circle 2. 

ImageCard fax modem card. Equips IBM 
PC/XT/AT and compatible computers to 
communicate with Group 2 and Group 3 fac¬ 
simile machines. The card lets the computer 
perform other functions while it sends or re¬ 
ceives documents. Incoming messages are 
automatically saved on disk. $1,175. Ricoh 
Corp., 5 Dedrick Place, West Caldwell, NJ 
07006. (201) 882-2000. Circle 3. 

IX-12F scanner. This flat-bed device cap¬ 
tures text and graphics and sends them to 
an IBM PC/AT or compatible computer. 
The desktop unit provides a resolution of 
300 dots/inch at a scanning speed of 16 sec¬ 
onds/page. $1,495. Canon U.S.A. Inc., Sys¬ 
tems Division, 1 Canon Plaza, Lake Success, 
NY 11042. (516) 488-6700. Circle i. 

LanCard A-ll adapter card. Connects 
IBM PS/2 Models 50, 60, and 80 to Arcnet 
token-passing local-area networks. The 
card lets a diskless workstation load operat¬ 
ing software from the hard disk of another 
computer on the network. Compatible with 
Novell Netware and other popular soft¬ 
ware. $695. Tiara Computer Systems Inc., 


2700 Garcia Ave., Mountain View, CA 
94043. (415) 965-1700. Circle 5. 

Model 941/951 image systems. These 
two digital systems handle freeze-frame 
video images. Model 941 stores NTSC color 
or monochrome images with resolutions of 
512x480 or 512 x 240 pixels. Model 951 com¬ 
bines an IBM PS/2 Model 30 computer with 
a Model 941 and an internal 9,600-bit/second 
modem to transmit as well as store images. 
From $6,000 for Model 941; from $10,500 for 
the 951. Colorado Video Inc., Box 928, Boul¬ 
der, CO 80306. (303) 530-9580. Circle 6. 

Multi-Font dot-matrix printers. Let us¬ 
ers feed single sheets of paper without re¬ 
moving the tractor feeder. Model NX-1000 
has several fonts for use with most personal 
computers; Model NX-IOOOC works with 
Commodore 64 and 128 computers. Both 
print 144 characters/second in draft mode, 
36 characters/second in near-letter-quality 
mode. $289. Star Micronics Inc., 200 Park 
Ave., Suite 3510, New York, NY 10166. (212) 
986-6770. Circle 7. 

Multistation network connector. A junc¬ 
tion box that connects as many as eight per¬ 
sonal computers in IBM Token Ring local- 
area networks. Users can mix these units 
with those from IBM in the same network. 
$395. Racore Computer Products Inc., 170 
Knowles Dr., Los Gatos, CA 95030. (800) 
521-6366; in Calif., (800) 325-1833. Circle 8. 

PCnet-2 network card. A local-area-net- 
work card for the Personal System/2 Mod¬ 
els 50 and 60. The card works through a 
CATV-baseband cable and allows as much 
as 7,000 feet between network nodes. Pro¬ 
vides data access at one million bits/second 
and works with other PCnet and PCnet/ 
Conquest cards. $495. Orchid Technology, 
45365 Northport Loop West, Fremont, CA 
94538. (415) 683-0300. Circle 9. 

TurboScan optical scanner. Captures 
text and images from books and three-di¬ 
mensional objects with a resolution of 300 
dots/inch. Works with the Macintosh. The 
sheet-feed device accepts documents as 
large as 8^4 x 14 inches and can scan line art 
and half tones. $1,699. AST Research Inc., 
2121 Alton Ave., Irvine, CA 92714. (714) 553- 
0340. Circle 10. 

WordFinder thesaurus. This calculator¬ 
sized device contains 100,000 words and 
220,000 synonyms. $99.90. Selectronics, 701 


Decatur Ave. North, Minneapolis, MN 
55427. (612) 545-6823. Circle 11. 

ZX-405 electronic typewriter. The typist 
can program this unit to automatically spell 
out abbreviated words. The machine types 
18 characters/second and has a 39-charac¬ 
ter liquid-crystal display. $629. Sharp Elec¬ 
tronics Corp., Commercial Typewriter/Cal¬ 
culator Division, Sharp Plaza, Mahwah, NJ 
07430. (201) 529-8885. Circle 12. 


■ COMPUTER HARDWARE 


PPC 640 portable computer. Weighs lUA 
lbs.; includes an 8086 eight-megahertz pro¬ 
cessor, a 9-inch-diagonal liquid-crystal dis¬ 
play, one or two 3*A-inch disk drives, and 640 
kilobytes of random-access memory. The 
computer also has a 300/1,200/2,400-baud 
Hayes-compatible modem. $999 for a single¬ 
drive model; $1,099 for two drives. Amstrad 
Inc., 1915 Westridge Dr., Irving, TX 75038. 
(214) 518-0668. CircfeJi. 

286 Express accelerator card. Boosts 
the performance of Tandy’s 1000 and 1000 
SX personal computers, which are based on 
an 8088 processor, to that of an eight-mega¬ 
hertz, 80286-based machine. The half-slot 
card runs at 7.2 megahertz and has eight ki¬ 
lobytes of cache memory. Works with IBM 
PC/XT software and hardware. $399.95. 
Tandy Corp., 1800 One Tandy Center, Fort 
Worth, TX 76102. (817) 390-3487. Circle U. 

Above Board 2 memory board. Provides 
as much as two megabytes of memory in 
one slot for IBM PS/2 Models 50 and 60. 
Compatible with the OS/2 operating sys¬ 
tem. Software utilities include random-ac¬ 
cess-memory disk support, which lets users 
handle very large programs or files, plus di¬ 
agnostic routines and a print buffer. $645 
for a version with 512 kilobytes of memory. 
Intel Corp., M.S. C03-07, 5200 N.E. Elam 
Young Parkway, Hillsboro, OR 97124. (503) 
629-7354. Circle 15. 

AT 386/20 personal computer. This 20- 
megahertz machine uses an 80386 processor 
and has a 1.2-megabyte floppy-disk drive as 
well as one megabyte of random-access 
memory (expandable to four megabytes). It 
includes an IBM PC/AT-style keyboard, 
plus one serial and one parallel port. $4,790. 
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Systems Integration Associates, 222 East 
Pearson Ave., Suite 502, Chicago, IL 60611. 
(312)440-1275. Circle 16. 

AT Zip memory card. Holds four mega¬ 
bytes of expanded memory for IBM PC/ 
AT/XT and compatible computers; four 
cards can be installed in one computer. The 
card handles operating speeds of eight 
megahertz with no wait-states, 12 mega¬ 
hertz with one wait-state. Works with DOS, 
Unix, and Xenix operating systems. $995. 
Micron Technology Inc., Systems Group, 
2805 East Columbia Rd., Boise, ID 83706. 
(800)642-7661. Circle iZ 

Drive Plus 40/SS hard-disk card. This 
single-slot expansion card adds 40 mega¬ 
bytes of memory to the hard disk of IBM 
PS/2 Model 30, IBM PC/XT, and compatible 
computers. The card transfers data at 7.5 
megabits/second and offers an average ac¬ 
cess time of 28 milliseconds. $1,095. CMS 
Enhancements Inc., 1372 Valencia Ave., 
Tustin, CA 92680. (714) 259-9555. Circle 18. 

ImageServer XP iaser printers. These 
printers produce 20 pages/minute and sup¬ 
port many page- and document-control lan¬ 
guages. Model 5320 automatically collates 
and reverses pages and has three paper 
trays that hold 2,500 sheets. Model 6320 
adds the ability to print on both sides of a 
page simultaneously. Both models include 
system software and a host/network inter¬ 
face. $26,950 for the 5320; $29,950 for the 
6320. Imagen Corp., Box 58101, Santa Clara, 
CA 95052. (408) 986-9400. Circle 19. 

JX-9300 laser printer. Handles six 
pages/minute with a resolution of 300 x 300 
dots/inch. The product’s standard 396-kilo¬ 
byte memory can be expanded to 1.5 mega¬ 
bytes. One paper tray holds 100 sheets of 
plain paper; a slot lets users insert single 
sheets of letterhead or transparencies. Less 
than $2,400. Sharp Electronics Corp., Sys¬ 
tems Division, Sharp Plaza, Mahwah, NJ 
07430. (201) 529-9500. Circle 20. 

LP-286 laptop computer. This 15V^lb. 
unit has a 5 X 9-inch liquid-crystal display, a 
full-size keyboard, and a numeric keypad. 
The system includes a 20-megabyte hard 
disk, one megabyte of random-access mem¬ 
ory, and a 1.44-megabyte 3V'2-inch disk drive, 
plus two serial ports and a parallel port. 
Runs off 110 or 220 volts, a 12-volt car 
lighter, or a battery pack. $2,495. Dauphin 
Electronics, 1125 E. Saint Charles Rd., Lom¬ 
bard, IL 60148. (800) 782-7922; in Ill., (312) 
627-4004. Circle 21. 

Macintosh II extension kit. Lets Macin¬ 
tosh users position the monitor as much as 
eight feet from the central processor. The 
kit contains a six-foot power extension cord 
and a six-foot video-signal cable. $49.95. 
Kensington Microware Ltd., 251 Park Ave¬ 
nue South, New York, NY 10010. (800) 535- 
4242; in N.Y., (212) 475-5200. Circle 22. 


Mac Laser Databank opticai drive. A 5/4- 
inch write-once, read-many (WORM) opti¬ 
cal-drive subsystem for the Macintosh SE 
and Macintosh II computers. Stores 400 meg¬ 
abytes per disk and uses all the facilities of 
Macintosh Finder and Multifinder. Software 
links the drive to the host computer’s operat¬ 
ing system. $3,995. Optotech Inc., 770 Woo¬ 
ten Rd., Colorado Springs, CO 80915. (303) 
570-7500. Circle 23. 

Microline 183 personai printer. This five- 
inch-high printer, made for home offices, of¬ 
fers a wide cartridge to accommodate 
spreadsheets and oversized documents. The 
device prints 120 characters/second in draft 
mode, 30 characters/second in near-letter- 
quality mode. $399. Okidata, 532 Fellowship 
Rd., Mount Laurel, NJ 08054. (609) 235-2600. 
Circle 23 

PC Access System opticai drive. Lets 
IBM PC/XT/AT and compatible computers 
use OAS optical disks; supports both 5/4- and 
12-inch drives. The subsystem includes an 
optical-disk drive, a SCSI interface card, 
and software compatible with PC-DOS or 
MS-DOS 3.0 and later versions. $7,500. 
Aquidneck Systems International Inc., 650 
Ten Rod Rd., North Kingstown, RI 02852. 
(401)295-2691. Circle 25. 

Smoke386 portabie computer. An 80386- 
based, 20-megahertz machine with a black- 
on-white VGA display that offers 640 x 480- 
pixel resolution. The system includes a 5/4- 
inch floppy-disk drive, a modem, parallel 
and serial ports, and memory from 256 kilo¬ 
bytes to 1.25 megabytes. Runs only on AC 
power. Less than $6,500. Datavue Corp., 1 
Meca Way, Norcross, GA 30093. (404) 564- 
5668. Circle 26. 

Z88 laptop computer. Measures 
111/4 x 8/4X% inches; weighs less than two 
lbs. The computer has a Z80 processor, 32 
kilobytes of random-access memory (ex¬ 
pandable to three megabytes), an 8- 
linex 106-character liquid-crystal display, 
and a standard keyboard. Also has an RS- 
232C port; runs on four batteries. Software 
includes a program that mixes word-pro¬ 
cessing, spreedsheet, and database activi¬ 
ties. $499. Cambridge Computer Ltd., Sid¬ 
ney House, Sussex St., Cambridge, CBl 
IPA, England. 44-223-312216. Circle 27. 


■ COMPUTER SOFTWARE 


BPTPLUS in C data manager. Allows 
both sequential and direct access to data; has 
programmable keys. The software lets users 
perform partial key searches and put 40 in¬ 
dexes in each file. Compatible with Borland 
Turbo C, Microsoft 3.0/4.0, and Lattice 3.0. 
Runs on IBM PC and compatible computers; 
written in the C language. $79. Sterling Cas¬ 


tle Software, 702 Washington St, Suite 174, 
Marina Del Rey, CA 90292. (800) 722-7853; in 
Calif., (800) 323-6406. Circle 28. 

Daily Routine saies manager. Creates a 
daily agenda of follow-up activities, custom¬ 
er-history files, names and addresses, call re¬ 
ports, and quotation summaries. Also gener¬ 
ates expense and mileage reports. Works on 
IBM-compatible computers. $175. First 
Phase Inc., Box 4504, Greensboro, NC 27404. 
(919)855-8858. Circle 29. 

DeskWorks word processor. Lets those 
with IBM-compatible systems generate 
forms, use Greek and scientific characters, 
and handle math and statistics. The program 
offers a telephone directory, automatic dial¬ 
ing, a calendar, a scheduler, spelling correc¬ 
tion, and a thesaurus. Works with Multimate 
Advantage, Samna, WordStar, WordPerfect 
4.1, and other software. $395 or $495. Harris 
Corp., Lanier Business Products Sector, 
1700 Chantilly Drive N.E., Atlanta, GA 
30324. (404) 329-8000. Circle 30. 

Impressionist 2.0 business graphics. Of¬ 
fers three levels to suit novices to experts; 
helps create charts and other business 
graphics. The package allows transfer of 
other software files into a program and pro¬ 
vides a variety of colors and text fonts. 
Works with the IBM CMS and TSO operat¬ 
ing systems on computers from IBM, DEC, 
and Prime with at least 512 kilobytes of 
memory. $15,000 for the mainframe version, 
$9,000 for the minicomputer version, and 
$695 for the IBM PC-compatible version. Ex- 
ecucom Systems Corp., 9442 Capital of Tex¬ 
as Highway North, Arboretum Plaza One, 
Austin, TX 78759. (512) 346-4980. Circle 31. 

Innovator brainstorming aid. Helps solve 
problems and generate ideas; uses a ques- 
tion-and-answer format to present solutions 
and help people develop analytical-thinking 
skills. Works with both individuals and 
groups; runs on the IBM PC. $79.95. Liberty 
Software, 1814 S.W. 69th Terrace, Gaines¬ 
ville, FL 32607. (904) 332-5327. Circle 32. 

Kernfastic typesetting modifier. Made 
for IBM PC-based Compugraphic MCS and 
PowerView typesetting systems; provides 
control over automatic kerning, including 
permanent modifications. $149. The ’Puter 
Group, Box 9422, Madison, WI 53715. (800) 
356-9021; in Wis., (800) 362-7212. Circle 33. 

Legal Dictionary spelling checker. In¬ 
cludes 20,000 words and abbreviations used 
in the legal profession; comes as part of the 
93,000-word Spellswell spelling-checker dic¬ 
tionary. $99.95. Working Software Inc., 321 
Alvarado, Suite H, Monterey, CA 93940. 
(408)375-2828. Circle 33 

Omegamon protection software. Moni¬ 
tors dBase 2 software to warn of potential 
problems when processing exceeds user-de¬ 
fined limits. $30,000. Candle Corp., 1990 
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Bundy Drive, Los Angeles, CA 90025. (213) 
207-1400. Circle 35. 

Profiles financial/sales analyzer. Three 
programs for home buyers, real-estate pro¬ 
fessionals, and loan officers help develop fi¬ 
nancial profiles of clients. Users plug in in¬ 
terest rates and other variable information 
to examine financial options. $395; rents for 
$39 per month. QualiFile Inc., 960 Stone Hill 
Center, Suite 211, Fox River Grove, IL 60021. 
(312)639-9330. Circle 36. 

Publisher 1.0 desktop publisher. A high- 
end system for Sun workstations; helps pro¬ 
duce complex documents such as books and 
scientific papers. The program handles equa¬ 
tions and tables and offers paint and draw 
graphics to create publication-quality docu¬ 
ments. $1,995; $895 for academic institu¬ 
tions. ArborText Inc., 535 West William St., 
Suite 300, Ann Arbor, MI 48103. (313) 996- 
3566. Circle 37. 

Publishing Companion converter. Trans¬ 
lates WordPerfect documents into the TeX 
typesetting language. The software includes 
a menu-driven program to create style 
sheets and offers automatic indexing. $179. 
K-Talk Communications Inc., 3920 Olen- 
tangy River Rd., Columbus, OH 43214. (614) 
459-9711. Circle 38. 

Repair Writer auto-repair tracker. Gen¬ 
erates automotive work orders, estimates, 
and invoices, keeping track of inventory and 
billing. The program includes a follow-up re¬ 
minder system and compiles records of 
sales, percentages, and billed and earning 
rates. Works on IBM PC/XT/AT or compati¬ 
ble computers with DOS 2.0 or later ver¬ 
sions. $1,995. Small Business Computer Sys¬ 
tems Inc., 313 Llewellyn Rd., Ambler, PA 
19002. (215) 542-9639. Circle 39. 

Roster Plus database. Helps organiza¬ 
tions manage membership information; re¬ 
cords billing information, personal histories, 
and comments for 16.7 million people. The 
program also generates reports, mailing la¬ 
bels, and disk files. It runs on IBM PC/AT/ 
XT and compatible computers and also on 
the TI Professional and Monroe 2000. $825. 
Conway Data Inc., 40 Technology Park/At¬ 
lanta, Norcross, GA 30092. (800) 554-5686; in 
Ga., (404) 446-6996. Circle J,0. 

The Complete PC tutorial. Teaches com¬ 
puting to novices, including basic computer 
concepts, operating systems, programming 
in Basic, and advanced use of DOS. Consists 
of 20 interactive lessons with graphics and 
windows; runs on IBM PC/XT/AT or com¬ 
patible computers. $49.95. Driver-Canning 
Inc., 1000 Quail St, Suite 190, Newport 
Beach, CA 92660. (714) 851-6202. Circle U. 

XChange transfer program. Automatical¬ 
ly transfers all types of data files between 
IBM PC and compatible computers. The pro¬ 
gram lets users perform off-site file mainte- 
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nance on remote computers and provides re¬ 
cords of activity. Data compression before 
transmission reduces long-distance tele¬ 
phone charges by as much as 80 percent. 
$149.95. Nochange Software, 540 Silver Pine 
Trail, Roswell, GA 30076. (800) 255-4282; in 
Ga., (404)587-3815. Circlets. 


■ COMMERCIAUINDUSTRIAL 


5103 vapor-deposition system. Made for 
high-volume production processing of ad¬ 
vanced semiconductor devices. The cold-wall 
system has three vacuum chambers and per¬ 
forms selective tungsten deposition on wa¬ 
fers four to eight inches in diameter. 
$950,000 to $1.3 million. Varian Semiconduc¬ 
tor Equipment Group, 611 Hansen Way, 
M.S. G-105, Palo Alto, CA 94303. (800) 544- 
4636. Circle 43. 

6N137 optocoupier. Combines a GaAsP 
photon-emitting diode with an integrated-cir¬ 
cuit photosensor to isolate DC and AC cir¬ 
cuits. Compatible with LSTTL and TTL cir¬ 
cuits; eliminates ground loops. $2.22 each in 
lots of 1,000. TRW Electronic Components 
Group, Optoelectronics Division, 1215 West 
Crosby Rd., Carrollton, TX 75006. (214) 323- 

2200. Circle U. 

A-Plus design software. Version 5.0, 
made to cut design time for eraseable pro¬ 
grammable logic devices by as much as 20 
times. Runs on IBM PC or compatible com¬ 
puters. $1,750. Altera Corp., 3525 Monroe 
St, Santa Clara, CA 95051. (408) 984-2800. 
Circle 45. 

Crossatron modulator switch. A gridded, 
crossed-field switch made for high-power 
modulators. The device uses a cold cathode 
to generate a high-density plasma. About 
$10,000. Hughes Aircraft Company, Elec¬ 
tron Dynamics Division, Box 2999, Torrance, 
CA 90509. (213) 568-6307. Circle 46. 

HP 3235A switch moduies. These plug-in 
switches work with the 3235A switch/test 
unit. The modules include a relay driver for 
microwave switching, two dense armature 
relays, an AC/DC source, a digital-to-analog 
converter, and an HP-IB controller. The com¬ 
pany also offers microwave accessories for 
switching signals to 26.5 gigahertz. $600 to 
$2,500. Hewlett-Packard Company, 1820 Em- 
barcadero Rd., Palo Alto, CA 94303. Call lo¬ 
cal sales office. Circle47. 

HP 8702A photonic anaiyzer. This sys¬ 
tem helps design and analyze high-band- 
width or high-bit-rate lightwave compo¬ 
nents, including fiber-optic transmitters, 
receivers, and couplers. It measures the 
modulation-transfer function of optical com¬ 
ponents operating to three gigahertz. 
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$28,000. Hewlett-Packard Company, 1820 
Embarcadero Rd., Palo Alto, CA 94303. Call 
local sales office. Circle ^8. 

Informix-ESQL/Ada software. Written 
for the Unix-based Macintosh II A/UX, this 
program lets users embed SQL syntax in 
Ada code to create a database that works 
with the company’s SQL database engine. 
$1,600 to $3,000. Informix Software Inc., 
4100 Bohannon Drive, Menlo Park, CA 
94025. (415)322-4100. Circle 49. 

PowerProbe diagnostic boards. These 
printed-circuit boards monitor the internal 
power of microcomputers to help design and 
repair IBM-compatible computers, the IBM 
PS/2, and the Apple Macintosh II. $489. Ap¬ 
plied Physics Inc., Box 2368, Purdue Re¬ 
search Park, West Lafayette, IN 47906. (317) 
497-1718. Circle 50. 

Prisma design system. For designing 
printed-circuit boards; includes real-time in¬ 
tegration, interactive layout graphics, auto¬ 
matic routing, and post-processing for man¬ 
ufacturing. This hardware/software 
package includes a 32-bit Sun 3 or 4 worksta¬ 
tion. $139,800 for a Sun 3/60 version. Calay 
Systems Inc., 2698 White Rd., Irvine, CA 
92714. (714) 863-1700. Circle 51. 

Superconducting levitation kit. This 
demonstration kit has a superconducting-ce¬ 
ramic disk made of yttrium oxide, barium ox¬ 
ide, and copper oxide that exhibits the 
Meissner effect of magnetic levitation. The 
kit includes a rare-earth cobalt magnet. $45. 
Edmund Scientific Co., 5554 Edscorp Build¬ 
ing, Barrington, NJ 08007. (609) 547-3488. 
Circle 52. 

RAMdiek/ALX storage subsystem. Pro¬ 
vides one gigabyte of storage for Unisys A, 
V, and BX900 mainframe computers. The 
subsystem uses one-megabit random-access 
memories to process more than 1,200 input/ 
outputs per second. Includes battery back¬ 
up, plus error detection and correction. From 
$159,000 for a 128-megabyte system; from 
$610,000 for a one-gigabyte version. Zitel 
Cbrp., 630 Alder Drive, Milpitas, CA 95035. 
(408)946-9600. Circle 53. 

RotoPlus power-line isolator. A frequen¬ 
cy changer that guards sensitive data by pre¬ 
venting it from leaving the computer and 
traveling through power lines. Accessories 
include load/line isolators, power-frequency 
phase and/or voltage converters, and power 
conditioners. $2,000 to $20,000. International 
Computer Power Inc., Ml S. Michillinda 
Ave., Pasadena, CA 91107. (818) 793-8656. 
Circle 54. 

RT Ada software-design system. In¬ 
cludes an Ada run-time system and cross-de¬ 
velopment software for designing real-time 
applications. Runs on DEC VAX/VMS work¬ 
stations to handle the 1750A and Motorola 
68000 processors. $26,000 to $108,000. Ready 


Systems, 449 Sherman Ave, Box 61029, Palo 
Alto, CA 94306. (415) 326-2950. Circle 55. 

TechGraphPad software. Engineering 
software that plots test data, taps into infor¬ 
mation stored in spreadsheets, and gener¬ 
ates graphs and plots. Runs on IBM PC/XT/ 
AT and compatible computers. $275. Binary 
Engineering, 100 Fifth Ave., Waltham, MA 
02154. (617) 890-1812. Circle 56. 

TLMM502A1 LED module. Composed of 
256 T1 light-emitting-diode lamps in a 16 X16 
matrix. The module offers red, green, and 
amber lamps and uses digital RGB driving 
circuits. $150 each in lots of 100. Toshiba 
America Inc., Semiconductor Products Divi¬ 
sion, 2692 Dow Ave., Tustin, CA 92680. (714) 
832-6300. Circle 57. 

TSC500A converter processor. Contains 
all the analog circuitry needed to build an in¬ 
tegrating analog-to-digital converter; lets 
designers control all measurement functions 
through two logic input signals. The device 
can be modified with microprocessor soft¬ 
ware to trade off between resolution and 
conversion speed. $79.50 for an evaluation 
kit. Teledyne Semiconductor, 1300 Terra Bel¬ 
la Ave., Mountain View, CA 94039. (800) 888- 
9966; in Calif., (415) 968-9241. Circle 58. 

VM Fax communications software. A1 

lows users to send facsimile copies from 
IBM-compatible terminals. The software of¬ 
fers automatic dialing, priority transmis¬ 
sion, and programmable time and date trans¬ 
mission; also lets users send one fax to 
multiple destinations. Works with IBM’s 
Profs office-automation system; runs on 
IBM 9370 computers. About $30,000. Sys¬ 
tems & Telecoms Inc., Suite 100,12020 Sun¬ 
rise Valley Dr., Reston, VA 22091. (703) 391- 
2712. Circle 59. 



HS-C30U Super VHS-C camcorder. Of¬ 
fers a horizontal resolution of 400 lines to 
surpass broadcast-television quality. The 
camera/recorder has a four-speed shutter 
and an audio/video input for dubbing from 
or to another recorder. $1,600. Mitsubishi 
Electric Sales America Inc., Box 6007, Cy¬ 
press, CA 90630. (714) 220-2500. Circle 60. 


CR-4A three-head tape deck. Unlike 
most other three-head decks, the heads on 
this cassette deck are physically and mag¬ 
netically independent, allowing individual 
adjustment. The deck includes an automatic 
tape-calibration system. $995. Nakamichi 
America Corp., 19701 S. Vermont Ave., Tor¬ 
rance, CA 90502. (800) 421-2313; in Calif., 
(800)223-1521. Circle 61. 

Guild of Thieves computer game. This 
adventure puzzle game takes place in the 
mythical kingdom of Kerovnia and includes 
a Bank of Kerovnia credit card. Versions for 
Tandy, Atari ST, Amiga, Macintosh, and 
IBM-compatible computers cost $44.95; ver¬ 
sions for the Commodore 64/128, Apple II, 
and Atari 8-bit computers are $39.95. Fire¬ 
bird, 71 Franklin Turnpike, Waldwick, NJ 
07463. (201) 444-5700. Circle 62. 

Jewels of Darkness computer game. An 

adventure game set in a world of demons, 
elves, and magicians. $24.95 on Commodore 
64/128, Atari, Amiga, Tandy, and IBM-com¬ 
patible computers; $29.95 for Macintoshes. 
Firebird, 71 Franklin Turnpike, Waldwick, 
NJ 07463. (201) 444-5700. Circle 63 

RD-350/450 car radio/tape decks. 

These two receiver/cassette decks offer 
self-contained power amplifiers. Both mod¬ 
els use a head-rotating mechanism to ensure 
accurate alignment. The RD-450 has inputs 
for a compact-disc player. $395 and $529. Na¬ 
kamichi America Corp., 19701 S. Vermont 
Ave., Torrance, CA 90502. (800) 421-2313; in 
Calif., (800) 223-1521. Circle 64. 

RL-3S speakers. Dimensions are about 
15x12x5 inches. Because the speaker cabi¬ 
nets have curved lines with no parallel or re¬ 
flecting surfaces, they do not produce audi¬ 
ble vibrations of their own and will not alter 
sound reproduction. $380 per pair. Bang & 
Olufsen of America Inc., 1150 Feehanville 
Dr., Mount Prospect, IL 60056. (800) 323- 
0378. Circle 65. 

RX-222 car radio/tape deck. Has 12 pre 

set stations and a stereo/mono switch; of¬ 
fers automatic station scanning and tape re¬ 
wind. The deck also has a power fader for 
use with four speakers, plus bass, treble, 
and balance controls. $169.95. Sansui Elec¬ 
tronics Corp., 1250 Valley Brook Ave., Lynd- 
hurst, NJ 07071. (201) 460-9710. Circle 66. 

SR38/340 car radio/tape decks. The 

SR38 stereo receiver/cassette deck has a 5- 
band graphic equalizer to conform sound to 
a car’s interior. The SR340 automatically 
scans for stations and offers a liquid-crystal 
time/frequency display. $79.99 and $M.99. 
Sparkomatic Corp., Milford, PA 18337. (800) 
233-8831; in Pla., (800) 592-8891. Circle 67 

WM-F109 Walkman. Has remote control¬ 
ler attached to headphone cord. $229.95. 
Sony Corp., 9 West 57th St., New York, NY 
10019. (212) 418-9470. Circle 68. 
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ARKETWATCH 


NEW COMPANIES 

COAAPANY BUSINESS OBJEaiVE 

FINANCING 

OFFICERS 

OFFICERS' PREVIOUS 




POSTS 


Advontog* Productioii Ttdi. 
4208 Balloon Poric Rd., N.E. 


To design, develop, and moricel uhro-high- 

speed bipolar integraMd draiits, eidixbig _ 

memory devices and progrommoble logic Cypnt$ 


BFM Aerospoce 

2040 E. Dyer Rd. 
Sonia Ana, CA 92705 
(714) 250-1010 


IMsdosed funds George Leccese, v.p. 




Denning Mobde Robotics, v.p. 


To moke mi 

systems thot help casinos identify ond reword 
people who spend 0 lot of time playing their slot 


from diorles Atathewson, chairman 
Wikim R. Dukes, president 


m, president, CEO 


UndKdosed funds Atark Lembersky, preskfenl 


Weyerhoeuser's Engi n eer e d 
iWucts, geneixi monoger 
Decision Simulotors, program 


240 Sonto Ana Court 
Sumyvole, CA 94086 
(408) 773-1222 


ltd produce BAA PC ond AAocinlosh Undisclosed funds Bory AA. Keeson, president 
lining moteriols for corporole, from parent 

company, Logicof WiRiom A. Rosenthal, v.p. soles & 
Operations morkeling 

543 miMon frm Jones Sddaler, president, co-founder 


Logical Operations, faun 
presidoni (cunent) 
Boyer U.$.A., notional 


Undisclosed funds Roger Reynolds M, president 


2300 Rflh Ave. 

Eon Worth, TX 76110 
(817) 924-0632 


To provide 0 saleRHe system to transmit video or 
dota nolianoly and internationally for soles, 
promotiand, end training videos. 


365 Plontotion St. mdurlng hens that lay low-cholesteral eggs. 

Worcester, AAA 01605 
(617) 797-0503 


ond turkeys, Umisclosed fur 


Commamveolth Oio AAer Wei, v.p. reseorch, co 
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CONTRACTS AWARDED 


Apole Computtr 

330 Bilarico Rd. 


)2S00 N. Woshingkni St. 
Dotw, CO 80233 
(303) 4S2-4919 


Box 3707, M.S. 4H-14 
Swilde, WA 98124 
(206)655-1198 


Bootag AdvoMod SytlMK 

Box 3707, M.S. 4H-14 
Swinlt, WA 98124 
(206)655-1198 


loWi« Mthoiy Afeplono 

Box 7730, M.S. K15-12 


i5 Higgins Rd. 
ago. 1160631 


214 E. OKvo Avo. 
Rmlands, CA 9237! 
(714) 793-7939 


30700 Rancho VNjo Rd. 

Son Juan Copislrano. CA 92675 
(714) 493-8181 


380 ttow Yoric 
Radands. CA 92373 
(714) 793-2853 


U.5. Dapartnwil of lt» Intarior; Rsh $700,000 


U.S. Geological Survey 


Mocoo, Cyprus, and United At 
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To supply workstations for a new air-lruffic management 
system designed to ovoid flight deloys and enhance sofety. 

teloh'tvmywrT*** ^ '***•“* *’'***“ 


al intagrated tn 


To design, install, and nt 


Fusion Program 
Laboratory). 

16 provide 
various jet 




Army Engineering Topological Loborolny. 


forlhetains^ 
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lY AMOUNT PURPOSE 


AWARDED TO AWARDED BY AMOUNT 

PURPOSE 

GEAtmpoa NASA $800mKon 

Route 38 

Chetry HM, Nt 083S8 
(609)486-6392 

16 design, develop, lounch, and odivolo Work Podtogo H, 
pan of the space station. 

2901 EistUA*R(l. 

Erie, PA 16531 
(814) 875-3457 


GaMlia Imliliife Soidaz Noliisdosed 

87 (jnbndge Poric Dr. 

Combridge, MA 02140 
(617) 876-1170 

16 supply GM-CSF, a drug that stimulolos the body's 
defoitMS to fight infoctien. 

Cnufit TedMbgir Smtat U.S. D^tommiit of HocMi o*d $2.1 ntfo* 

14130 B SuOy RiUddt Humn Sorvices 

Onniay, VA 22021 
(703) 631-3333 


Honis, Conlrob L Cooi|ioNlioiis Los Angeles (junly Transportation $3.6 iiiKon 

407 John nodes Blvd.. Box 430 Commission 

Meltoume. R 32909 
(305) 242-5000 

fe yvido oeyrel and doto-ocquisition system for o now 

Hn^. Beder SysteoK Rodcwel hteinolionol $5B niaon 

Box 92426 

Los Angeles, CA 90009 
(213) 647-0181 

16 develop ond produeo 0 firo-caniral fodor system for file 

AC-IBOUgunst#. 

Industrial Tedmology Inslilule Materials lidiaralary, Wright- $194,500 

Box 1485 Patterson Ar Force Bose 

Am Arbor, Ml 48106 
(313) 769-4000 

reod^vision dovolopmoni proioct?^ Utiivonily of 

BrnSW* ******" 

St. Louis, MO 63166 
(314) 232-5521 

16 rotehto technology from Gonord Dynondcs, dm prtno 
cantrodor for dm AAi^ Ordoo MM, to hocwio 0 
second sourco for dm ndoolo. 

mSS St. ****" $332,000 

Bleiica, MA 01821 
(617) 667-2828 

fc des^^ bidhi o nwmbmno fihralion system to hnmfie 

2tu«ig!onWoods Porit Honis, CuMinwoee Sysluu Ohnsion Not«sdosod 

Burimglon, MA 01803 
(617) 273-5660 

$» provido dm wephfct component of on hdogwdod lyitom 

2 Buriingtm^W^ Pork 

Burfinglon, MA 01803 
(617) 273-5660 

To supply 171340 tomdnids, widdi w«l tfisoloy 
monufachiting msttiKSions os 0 roformico for fo^^ 

tg Cunnnnot Sotukos NASA BSOnubn 

Route 38 

Oieny HI, NJ 08358 
(609) 486-5174 


RCA Govocmnent Soivicos Tyndol ond Holomm Air Force $26 mHon 

Route38 Boses 

Cherry Hill, NJ 08358 
(609) 486-5174 

To supply oorkd targets and support the Gud Range Drone 

Control Upgrade System. 

SooRoM SysleoK Tirtwilny U.S. Nouy $50,000 

5001 Bourn BM. 

Pittsburg PA 15213 
(412) 682-01U 

In^Amhigdmpm? 


AfWLIldB 1 MWWmiHIOtjOdTWtBWBRd ■ N 


U^.Nwy 


$50,000 












■ MARKETWATC 


Box61»119 

DqNos/F.W. Airport, TX 75261 
(214) 456-8000 


80x619119 

Dolos/F.W. Airport, TX 75261 
(214) 456-8000 


U.S. ArF6rco,To(ii(dAirCo 


for o nudeor-test-bon vorrficotian research center. 


MERGERS 




COMPANY BUSINESS 

COMPANY 

BUSINESS 

NEW NAME 


340 WMcot Rd., Downsview 
Ontario, Conodo M3j 2N5 
(416) 667-8461 


340 Wildcot Rd., Downsview 
Ontario, Conodo M3J 2N5 
(416) 667-8461 


IntaiecMveTieInkrtSyt. 
9 0tdcPv1(Dr. 

Bodhrd, MA 01730 
(617) 271-0500 


1000 1. Bod Rd. 
Phoenix, AZ 85022 
(602) 867-6100 


ScMta^ AZ 85260 
(602)998-2200 


1216 Beclronk Dr. 
Canoman, TX 75006 
(214) 466-6000 


15425 S.W. Ki 


W. Ko8 POricwny 
oaovenon, OR 97006 
(503)641-6115 



mtaToted SG5-Tharnson 


ACQUISITIONS 




BUYER BUSINESS 

COMPANY ACQUIRED 

BUSINESS 

AMOUNT 


2550 Garcia Avo. 

Mountain View, CA 94043 
(415) 960-1300 


Aariadturol Go 
15425 S.W. K. 



U» Angelos, CA 90041 
(213)2M-9111 


9076^Dearhteal( Trtd 
Mawouliee, W1 53223 
(414) 357-8723 
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BUYER 

BUSINESS 

COMPANY ACQUIRED 

BUSINESS 

AMOUNT 



1£- 

Makes nnuthiplex^ for 

$19.4 million 

r:“sr;sLT 







Not^scktsed 

E3r“ 

Mon^^res digitol loop 


Not disclosed 

S?ls‘ 

Vopor Technologies 

1 Brodford Rd. 

Mount Vernon, NY 10553 
(914) 664-1495 

Vodovi Technology 

8300 E. Rointree Dr. 

Scottsdale, AZ 85260 
(602) 998-2200 

““'c'Xi^rers 

Provides cooh'ng services 

Mokes telecommunications 
systems ond office- 

Wedtech's coatings divisian 

15 West 37th St. 

New York, NY 10018 
(212) 391-4418 

Contel Executone 

5550 Triangle Parkway 
Norcross, GA 30092 
(404) 391-8000 

Develops coating 
technology and provides 
coating services 

Supplies business telephone 

$4.25 million 

$60 million 

JOINT VENTURES 

COMPANY COMPANY 

PURPOSE 


CONTAG 

Eastman Kodak 

Bowman Groy/Bopfist Hospitol 
Medkol Center 

Fuqua Industries 

Ta implement and demonstrate new communications 
technology. 

To combine their photofinishing operations. 

AT&T 

480 Red Hill Rd. 

Middletown, NJ 07748 
(201) 615-4848 

Eastman Kodak 

Gold Hill Computers 

Autodesk 



Mats«shitt.El.cttic 


To build 0 bottery-manufacturin 

gfocilhyintmtUnhedStmes. 

& 



VHra $.A. (Mexico) 













RESEARCH REPORTS 


1 STUDY BY 

TITLE 

FORECAST 

PRICE 


Da.o-Over.VoiceSys,en.s(#D8) 


$1,600 

n- 

SSST”"""’' 


$1,800 

si- 

Inert Ingredients for Drugs (#C-068) 


$2,450 


Tte & 4 WMnductor Component Industry 



Ss" 


sEH£SiS”'' 

$990 

& 

The Visuol-Sensor-System Morlcet in Jopon 

—“™” 

$1,800 

Iff™ 



$2,150 



^^aHg6||M 



Potient-Assist Device Mori<ets(#A189) 


$995 

^4744“'“’ 

N^nj^ing:TheTech^^ 


$1,350 




$595 




$2,990 




$2,200 















COMPANY INDEX 


The following is a iist of companies mentioned in this issue and the pages 
on which they appear. Companies mentioned in Marketwatch and the 
High Technology Business Leading 100 are not included. 


Aerojet Techsystems. 

Aeronautical Systems Group .. 
Allied-Signal. 

American Home Products. 


Applied Biotechnology Latxjratory.. 


Applied Physics. 

Aquktneck Systems Interhational... 

ArborText. 

Armstrong Aerospace Medical Rest 

Arthur D. Little. 

Arthur Young .. 


Bang & Otufson of Amenca... 

Baxtor Healthcare. 

Beeper Plus .. 


Bridgestone Tire .. 

Bristol-Myers. 

Cadre Technologle! 
Calay Systems .. 


Canadian Broadcasting Company .. 

Candle. 

Canon USA. 

Canpolar. 

Cardis. 

Centocor. 

Coca-Cola Bottling Consolidatod... 

Code-A-Phone. 

Colorado Video. 

Commonwealth Bioventures. 

Computer Associates. 

Consulting Resources... 


Dauphin Electronics .. 

Del Rey Group. 

Dial Page. 

Digisonix. 

Digital Equipment. 

Douglas Aircraft. 


Edmund Scientific. 

Electncal Power Research Instit 

Electronic Data Systems. 

EliUlly... 


Enhancements. 

Equity Group. 

Execucom Systems... 
Federal Communicatioi 

First Boston. 


Flow Systems... 

Focus Research. 

Fritzsche. Pambianchi & Associates .. 


leral Electric. 

General Motors. 

General Technology Applications .. 


Home Box Office. 

HTI Custom Research... 
Hambrecht&Quist. 


Hattori Seiko. 

Hewlett-Packard .. 


J. C. Penney. 

Johnsons Johnson... 

KMart. 

K-TalkCommunicationi 

K. K. Ashisuto. 

Kensington Microwave .. 


Kenwood .. 

Kidder, Peabody... 
Kirin Brewery. 


Los Alamos National Laboratory .. 


MiniScoreboard.. 


Nakamichi Amenca. 

National Association of Broadcasters .. 


. 17,28,32 

. 32 

. 15,26,32 


Niagara Mohawk Power. 

Nochange Software. 

Noise Cancellation Technologies... 


North American Philips_ 

Northern Light and Picture . 

Nova Pharmaceuticals_ 

Okkfata. 

Omni Communications- 

Optotech. 

Oracle. 

Orchid Technology. 

PacTel Paging. 

PageWatch. 

Paging Network. 

Panasonic Industrial. 

Pansophic Systems. 

Pfizer. 

Philips. 

Philips Telecom Equipment. 

Pioneer Electronics. 

Plastic Engineenng. 



Racal Acoustics. 

Racore Computer Products 

Ready Systems. 

ReboHigh-Definition. 

Reebok. 

Repligen. 

Ricoh. 

Rinspeed. 


Scarsdale Security Systems. 

Scimed Life Systems. 

Sears. 

Selectronics. 

Sharp Electronics. 8, 

Small Business Computer Systems.. 

Sony Communications Products .... 

Sparkomatic. 

StarMicronics. 

Sterling Castle Software. 

Stratus Computer. 

Sun Exploration A Production. 

Systems & Telecoms. 

Systems Integrabon Associates. 

T Cell Sciences. 

1RW Electronic Components Group. 


Tandem Computers. 

Tandem Enterpnses. 

Tandy . 

T arkenton Software. 

Technical Insights. 

T echnology Management Group . 

Telectronics Holdings. 17 

Teledyne Semiconductor. 56 

Telocator Network of Amenca. 36 

Texas Instruments. A7 

The'Puter Group. 54 

Thompson CSF. 17 

Tiara Computer Systems. 53 

Toshiba. 26.56 

Transgenic Sciences. 21 


UniPage. 

United Technologies. 


Venture Funding. 
Vestar. 


17 

55 

23 

20 


Vamanouchi. 

Zetron. 

Zitel. 

Zunch Mobile Imports. 
ZymoGenetics. 


22 

35 

56 
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PERSONAL TECHNOLOGY 


Business Behind the Wheel 



Keeping 
both hands 
on the wheel 


A new steering wheel 
lets drivers make 
phone calls or change radio 
stations without taking their 
eyes off the road. 

The wheel, designed by 
the Swiss company Rin- 
speed, has buttons that con¬ 
trol 20 functions for cellular 
telephones and audio equip¬ 
ment made by Blaupunkt, 
Audio Vox, and Kenwood. In¬ 
stead of wires, the wheel uses 
an infrared transmitter to 
send commands to a control 
module mounted behind the 
dashboard. Rinspeed plans to 
add a speaker phone, an an¬ 
swering machine, a dictation 
system, and cruise control 
sometime this year. 

The product’s official 
name is the Perfect Touch 
Command Center; it costs 
about $1,000. Zurich Mobile 
Imports of Laguna Hills, 
Calif., manufactures the 
wheel and supplies it to sev¬ 
eral car makers, including 
General Motors and Honda. 
The product is also available 
to car owners through Blau¬ 
punkt distributors. 

—Jennifer Christensen 


Sensors 
turn on taps 


A n AUTOMATIC faucet 
that uses beams of 
light to turn itself on and off 




Steering wheel command center helps keep cars on the road. 


chair has two adjustable 
three-inch speakers on its 
headrest for stereo sound. A 
bass speaker mounted in the 
seat delivers low-frequency 
rumbles that the sitter can’t 
hear but can feel. The chair 
hooks up to a TV, VCR, com¬ 
pact-disc player, Walkman, 
or boom box, and also to a 
surround-sound processor— 
an amplifier that distributes 
certain movie soundtracks to 
various speakers that encir¬ 
cle the listener. A hand-held | 
remote controller linked to a ffl 
stereo amplifier beneath the | 
chair lets the user control the | 
level of low-frequency vibra- £ 
tion, turn the surround-" 
sound on and off, and soften 
sound by filtering out high 
frequencies. 

Pioneer is located at 2265 
East 220th Street, Long 
Beach, CA 90801. Telephone 


should help save water and 
make life easier. 

The faucet, made by Tan¬ 
dem Enterprises, emits two 
beams of infrared light from 
its base—one beam for hot 
water, the other for cold. 
When a hand passes through 
the beams, light reflects 
back to sensors that trigger 
tiny electric motors to turn 
on the tap. Water also flows 
with a push of the faucet to 
the left, so the faucet will 
work even during a power 
blackout. 

Tandem says the faucet 
will help elderly or handi¬ 
capped people, who may 
have trouble turning a con¬ 
ventional faucet knob. The 
tap also saves water by turn¬ 
ing off when the beam indi¬ 
cates a continuous flow of 
water is not needed—when 
brushing teeth, for example. 
However, the faucet runs at 
only one rate; the user can¬ 
not adjust the flow. 

Installation takes 45 min¬ 


Sound placement for listeners. 


utes, according to Tandem. 
The $119.95 device should be 
available in stores late this 
year. Tandem Enterprises is 
located at 27 Teele Drive, 
Coram, NY 11727. Telephone 
(516)736-2533. 

—Elizabeth Aaron 


Speakers 
to sit on 

F ilm buffs 
who like 
to be in the 
middle of 
the action 
should enjoy 
the Bodysonic 
chair from Pioneer Elec¬ 
tronics. The chair con¬ 
nects to a television or 
stereo system to pro¬ 
vide both the sound and 
the feel of a program, 
motion picture, or song. 

The $2,000 leather swivel 
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Investment Masters’ Conference 
The Registry Hotel, Los Angeles 

APRIL 13-17, 1988 


OVER 40 EXPERTS 
INCLUDING: 

• Charles AUmon 

• Jay Schabacker 

• James Stack 

• Dick Fabian 

• Bert Dohmen 

• James McKeever 

• R.E. McMaster 

• Norman Fosback 


SAMPLING OF TOPICS: 

• Profiting From European 
Stock Markets 

• Successful Market Timing 
— How The Pro’s Do It. 

• Forecasting With Cycles 

• The Future of America’s 
High Technology Leader¬ 
ship and How to Profit From It. 


Profit from the wisdom of 
these experts while 
learning the best places for 
your money this spring 
and beyond... 


• Murray Rothbard 

• Phillip Crane 

• Ray Dalio 

• Richard Band 

• A1 Frank 

• Geraldine Weiss 


SAMPLING OF TOPICS: 

• Learn the Coming Interest 
Rate Shock 

• Investing in Growth Stocks 

• How to Effectively Choose 
from the Smorgasbord of 
Investments 




Call (800) 233-2103 today for a free and complete package that 
includes an Audio Cassette of many of the speakers you will 
hear at these investment conferences. 

(in Florida caU) 813-955-0323 

Investment Seminars Incorporated 

m. _ J The Githler Building, 1543 2nd St., Sarasota, FL 34236 


Co-sponsored by: 


HKIKT- 


The Financial News Network. 


Building Wealth Today 
Amidst Global Instability 


LOS ANGELES SEMINAR 


LAS VEGAS SEMINAR 


Economic & Investment Summit 
The Golden Nugget, Las Vegas 

APRIL 17-20, 1988 












What TW^ is doing to make sure 
you’re not sitting ina plane 
when you should be 
sitting someplace else* 



There are no simple solutions to the problems in 
our industry. But we want you to know we're 
doing everything we can to alleviate them. 

More people at our main hub. 

When our St. Louis hub runs smoothly, our 
whole system runs smoothly. That's why, in 1987, 
we added 334 more airport personnel at key 
positions, resulting in dramatic improvements 
in on-time arrivals, not just in St. Louis, but 
throughout the US. 

Realistic scheduling. 

Too many airlines have been scheduling too 
many flights in the most desirable "peak periods." 
In our system, once again, our St. Louis hub is key. 
We've taken our main peak periods and spread 
them out, making it easier for planes to meet their 
schedules, and for you to make your connections. 


There's more turn-around time to move baggage, 
clean cabins, and restock supplies. Also, we now 
have back-up planes located throughout our 
system, on call to meet any contingency. 

If it's in our power, we're on top of it. 

There remain a number of factors beyond our 
control. The weather. People flying in unprece¬ 
dented numbers. Delays caused by the nation's 
air-traffic-control system. 

But rest assured, the factors that we can 
control are getting our highest priority. We don't 
want our customers to miss meetings, ever again. 


TODAY'S TWA. 

FIND OUT HOW GOOD WE REALLY ARE* 









